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CONDITION SURVEY REPORT
FOR
VERMILION HARBOR, OHIO
IMPACT STUDY OF
THE DETACHED BREAKWATER

INTRODUCTION

STUDY PURPOSE

The purpose of this study was to determine whether or not the detached
breakwater at Vermilion Harbor, OH, is causing any adverse effects for which
mitigation measures should be considered. The study was initiated in April
1977 in response to complaints from the Linwood Park Cottage Owners
Asgsociation and other citizens concerned about gpecific subjects.

The Vermilion Harbor project is a Federally constructed facility whose
purpose 1s to provide a safe harbor for recreational and commercial fishing
craft. The latest Vermilion Harbor improvements were completed in July 1974,
and consisted of channel widening and deepening and construction of a
detached breakwater approximately 300 feet off the ends of the existing
pilers. Subsequent to this latest construction, there were repeated
complaints that the breakwater is causing serious environmental, health, and
recreation problems in the adjoining area. The purpose of this report is to
present the results of the investigations undertaken to identify and develop
feasible solutions to these problems based upon sound engineering, economic,
environmental, and social considerations.

STUDY AUTHORITY

Authorization for the study of impacts created by the detached breakwater
in Vermilion Harbor, OH, 18 contained in ER 11-2-101 (15 May 1967). Chapter
4, Operation and Maintenance, details Feature 0.7, Condition and Operation
Studies. This feature provides for " . . . reconnaissance surveys, detailed
condition surveys, inspections, and studies to determine the physical con-
dition and operating deficiencies of . . . , structures of projects operated
and maintained by the Corps of Engineers and the dissemination of information
relating thereto.”

In addition to this Condition Survey, the Buffalo District has prepared a
Detailed Project Report concerning mitigation of shore damages due to Federal
navigation works at Vermilion Harbor. This Detailed Project Report was pre-
pared under authority of Section III of the River and Harbors Act of 1968,

PL 90-483, approved 13 August 1968, and is a companion report to this
document.

The Federal Government initially authorized the construction of harbor
improvements at Vermilion, OH, by the Rivers and Harbors Act of 1836.
Continued improvements to the harbor were authorized by the Rivers and
Harbors Act of 1875 and 1958. The existing project depth of 12 feet was
first authorized for commercial vessels in the River and Harbors Act of 1875.
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STUDY SCOPE

The scope of this study is to evaluate the impact of the detached break-
water on:

The municipal water supply.
Swimming areas and beaches.
* Ice jam flooding.
* Free-flow flooding.
* Sedimentation.
* Navigation.
* Aesthetlcs.

This report summarizes the studies performed to date and presents the
conclusions reached by the District regarding the need for mitigation.

STUDY PARTICIPATION AND COORDINATION

The Corps of Engineers has coordinated efforts with the public to obtain
accounts of harbor conditions tracing time, nature, and sources of the break-
water impacts. Public participation was also utilized to determine the
historical behavior of ice formation in the harbor area.

Soon after construction of the breakwater in 1973, public controversy
developed over alleged adverse effects of the detached breakwater.
Individuals and groups wrote letters expressing their opinions on the break-
water and its impacts. The major concerns expressed were degradation of
water quality and the loss of beach sand to the east of the breakwater.

These concerns resulted in a Section 111 Reconnaissance Study being initiated
in 1975.

A public meeting was held on 30 August 1977 at Vermilion High School to
report on the outcome of the Section 111 Reconnalssance Study and the ini-~
tiation of the Impact Study and the Companion Section III Detailed Project
Report. As explained at the August 1977 public meeti: :, the Buffalo District
selected Stanley Consultants to undertake this phase of the study to insure
maximum objectivity of judgement in arriving at a conclusion regarding the
breakwater impacts. The greatest concern the residents of Vermilion
expressed was over the quality of the water at the beaches.

A second public meeting was held a year later at Vermilion High School on
31 August 1978. The purpose of that meeting was to present the results of
Stanley Consultants' Impact Study. Of the general topics introduced, flooding
due to ice jams received a substantial amount of discussion. Several indi-
viduals expressed the opinion that the detached breakwater promotes ice
jaaming at the mouth of the Vermilion River. This led to a discussion of




the Coast Guard's responsibility to and its past performance in the clearing
of ice jams. The attending public was reminded that the Coast Guard's pri-
mary mission is not flood protection and that it cannot be depended upon to
relieve future ice jams at Vermilion Harbor. Also discussed at length was
the loss of beach to the west of the harbor plers. This impact is addressed
in the previously mentioned Companion Section 111 Report.

Close coordination was maintained with several agencies during the prep-
aration of this study. Both the Erie County Department of Health and the
Ohio Department of Health were frequently used to obtain water quality data
at Vermilion area beaches during the initial study. The Vermilion Port
Authority was contacted to obtain information on channel conditions and past
ice breaking operations, while the U. S. Coast Guard was contacted numerous
times to provide information on its ice breaking responsibilities and method
of operations for clearing ice jams in the harbor. Copies of correspondence
were presented in previous Vermilion Harbor impact studies by Stanley
Consultants and Tetra Tech. Pertinent correspondence is contained in
Appendix A of this report. Additional correspondence concerning this report
can be obtained in the library of the Buffalo District Office, at 1776
Niagara Street, Buffalo, NY 14207.

Continual coordination was maintained with all levels of Government -
local, State, and Federal - to obtain information and to report study
progress.

PRIOR STUDIES AND REPORTS

Several studies and reports have been completed for various improvements
at Vermilion Harbor. Two of these reports present results of studies done on
the impacts of the offshore breakwater as related to the harbor area.

The Breakwater Impact Study of Vermilion Harbor, Ohio was completed April
1978 by Stanley Consultants for the Corps of Engineers, Buffalo District.
The report presents results of a study on the impact of the detached break-
water on: (1) municipal water supply, (2) swimming areas and beaches, (3)
ice jam flooding, (4) free-flow flooding, (5) sedimentation, (6) navigation,
and (7) aesthetics. This report was previously sent to the principal study
participants, and is available in the library at the Buffalo District Office,
Ritter Public Library, Vermilion Port Authority, city of Vermilion and the
Linwood Park Company Offices.

The Special Impact Study of Ice Jam Flooding, Vermilion Harbor, Ohio was
completed in July 1980 by Tetra Tech for the Corps of Engineers, Buffalo
District. Because this report has not been distributed for public review, it
in included in its entirety as Appendix B to this document.
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THE STUDY AREA

GENERAL

This section presents information that will provide an understanding of
the area's existing physical environment, and development of the Federal
Harbor Project. The purpose of this section is to provide a frame of
reference for subsequent discussions of needs and alternative solutions,
together with their effects.

THE FEDERAL PROJECT

a. Location and Description

The Federal Project at Vermilion Harbor, located at the amouth of the
Vermilion River in Erie County, OH, is approximately 37 miles west of
Cleveland, OR and was originally constructed in 1839. The harbor is
comprised of east and west approach channels, the lower 3,600 feet of the
Vermilion River, and four artificial lagoons. A detached breakwater built in
1973 by the Federal Government shelters the approach channels during moderate
wind and wave conditions and reduces wave and surge action in the harbor.
Four lagoons, constructed on the east side of the river by private interests,
have depths averaging 4 feet below the Lake Erie Low Water Datum (LWD) of
568.6 feet on the International Great Lakes Datum of 1955. Figure 1 shows
the harbor layout and location.

Several beaches are located near the Federal Project at Vermilion Harbor.
They are Vermilion City Beach, located about 200 feet to the west of the har-
bor entrance; and Lagoons, Linwood, and Nakomis Beaches, located east of the
harbor entrance. The locations of the beaches are shown on Figure 1. Sherod
Beach, 1.5 miles to the west of the harbor, was also considered in the study.

b. History of Vermilion Harbor Project

Until the Federal Government began construction of the original two jet-
ties at the mouth of the Vermilion River in 1836, less than 2 feet of water
flowed over the bar at the Vermilion River mouth. The development of the
harbor from a natural river state to the present harbor configuration is sum-
marized below.

CHRONOLOGY OF HARBOR IMPROVEMENTS

1836 - Rivers and Harbors Act authorized the U. S. Army Corps of Engineers to
develop a harbor at Vermilion. Constructed in 1839 were parallel
piers, built 125 feet apart, extending lakeward to the 10-foot depth
contour.

1874-1878 - Piers extended to the 12-foot depth contour.
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1875 - Rivers and Harbors Act authorized an increase in channel depth to 12
feet and an extension of the channel upstream to about 1,330 feet from

the outer end of the entrance plers. Construction was completed in
1878.

1905 - Rivers and Harbors Act authorized pler repairs and replacement of the
timber superstructure with heavy stone. Work was completed in 1914.

1933 ~ Erie, Ontario, Superior, and Huron Lagoons completed by private
interests.

1945 - (3 May) The public, in a hearing at Vermilion, requested that means
be provided for entering the harbor under extreme weather conditions.

1958 ~ Rivers and Harbors Act authorized improvements to the entrance and
channel of harbor, as proposed in the 1956 Report on Ve.milion
Harbor, Ohio, for Navigation (Survey) by the Corps of Engineers.

1968-1969 - Model studies of proposed harbor improvements at Waterways
Experiment Station, Vicksburg, MS.

1971 - General Design Memorandum, Vermilion Harbor, Ohio, completed by the
Corps of Engineers, describes the proposed entrance and channel
improvements, including:

* A detached "T-type” breakwater.
* Excavation of 9,000 cubic yards of earth.
* A westerly lake approach channel.
* An easterly lake approach channel.
* A river channel extension.
1973 - Construction of the latest Vermilion Harbor project including the
detached "T-type” cellular breakwater and associated channel

improvements.

1974 - Citizen complaints received by Corps of Engineers regarding possible
effects of the new breakwater.

June 1974 - Emergency dredging 5,900 cubic yards, from east side of the
entrance channel disposed of on west side of west pier.

February 1975 - Emergency dredging 3,000 cubic yards, at east side of the
eatrance channel.

Deceaber 1975 - Maintenance dredging 5,00C cubic yards, outer portion of
breakvwater, disposed of in open-lake.




December 1978 - Maintenance dredging 3,700 cubic yards, between the break-
water and end of the plers open-lake disposal.

May 1979 - Sand Pumping Demonatration Program - Artificial transport of
approximately 2,500 cubic yards of sand from the East Pier fillet to
eagtern end of Linwood Beach.

October - November 1979 - Maintenance dredging 33,000 cubic yards, between
the plers and upriver to the upstream limit of the project. Open-lake
disposal znd confined disposal at Lorain Harbor.

Except for minor alterations during pierhead construction, the position
of the lakeward ends of the jetties has not changed since 1878, Besides
making frequent and extensive repairs to both piers, between 1907 and 1914
the Federal Government replaced the entire timber superstructure with heavy
stone, raising the elevation of the plers to 6.5 feet above low water datum.

The Rivers and Harbors Act of 1958 authorized overlapped arrowhead
breakwaters, which were to be built at a distance of about 500 feet lakeward
of the outer end of the east pier with a new entrance 150 feet wide, as shown
in Figure 2.

e

b

4,,-7"_ ARROWHEAD
B e BREAKWATER
* A

Figure 2 « BREAKWATER AS PROPOSED IN SURVEY REPORT OF 1956

This proposed plan of improvement was discussed with representatives of
both the commercial and recreatlonal boating interests. The breakwaters
would provide a protected area about 500 feet long in which vessels could be
maneuvered for entry between the existing piers with little interference by
vaves and currents. The planned {mprovement of the river channel further
upstream would provide an easier approach to the lagoons.
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A model study of this authorized plan was conducted at the Waterways
Experiment Station in 1967. The model study, limited to investigating the
effects of various structures on wave action, showed that the open arrowhead
type of breakwaters did provide some reduction in wave action. However,
there were indications that a disproportionate increase in the length of the
breakwaters would be required to reduce wave heights to satisfactory levels
in the harbor. After reviewing these satisfactory plans that varied length
and alignment, the Vermilion Port Authority requested selection of a single
breakwater located parallel to the shore and about 300 feet morth of the
existing pler ends, for the following reasons:

* 1Increased navigation clearance during peak use time and severe
weather conditions.

* Additional clearance for discharge of ice at breakup time.
* Safe and easy maneuverability for the Coast Guard icebreaker.

In 1973, the Federal Government constructed the breakwater, a "T-type”
cellular structure, and extended the Federally maintained river channel to a
point 3,600 feet upstream from the east entrance pier. The 864-foot long
breakwater is aligned in an east-west direction. The structure consists
of 22 35-foot diameter circular steel caisson cells with overlapping arcs
(Figure 3). After sheetpiles were driven into bedrock, the cells were filled
with locally available granular material, covered with a 2-foot thick rein-
forced concrete cap, and had the appropriate cleats, light poles, and ladders
installed. The top of the breakwater is 10 feet above LWD.

During the comstruction period, approximately 20,000 cubic yards of sedi-
ment and 5,700 cubic yards of unclassiffed material were dredged from the
lake approach entrance channel, classified suitable for open—lake disposal,
and deposited in the open-lake dump zone 2-1/4 miles north of the harbor.
Sediment dredged from the river channel was classified unsuitable for open-
lake disposal by the Federal Water Pollution Control Administration (now the
U. S. Environmental Protection Agency) and deposited in an upland disposal
site located about 3.5 miles south of Vermilion.

NEARSHORE WATER CIRCULATION

The nearshore Lake Erie currents near Vermilion are primarily influenced
by the wind, the bottom topography, and inflows from tributaries. The flow
in the Vermilion River is highly variastle, and in fact often reverses due to
small, short-term lake level fluctuations. Small changes (2 to 3 inches) in
lake level commonly occur in 15 to 30 minutes. An increase in lake level
stops river flow or pushes water upstream. Eventually, the river rises to a
level above the lake and forces flow out of the mouth.

Water from the Vermilion River is generally warmer than water from Lake
Erie and, therefore, floats over the lake water. This effect was documented
by Stanley Consultants and is shown in Figure 4.
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Figure 4 < EFFECT OF RIVER ENTERING THE LAKE

Lake Erie water was often found in the bottom few feet of water, 1,000
feet or more upstream of the mouth of the Vermilion River. This gradual
increase of colder lake water creates a "wedge” effect, the wedge being
highly variable and depending on river flow, lake currents, and temperature
effects. The resulting mixture of lake and river water creates a "plume” (an
area of influence) as it flows into the lake. It is the behavior of this
plume which is of importance.

It is readily apparent that the detached breakwater has to some degree
altered the currents and, therefore, the behaviour of the river plume. The
critical question is whether the breakwater has resulted in river water
reaching the beach areas or the municipal water supply intake more
frequently, or with less dispersion or dilution.

a. Winds

Wind direction closely parallels the surface lake current. Therefore, to
facilitate comparison of conditions before and after the construction of the
breakwater, significant wind classifications will be summarized and analyzed.

Three wind classifications have significant effect on currents:

.

North through northwest winds - direction of storms and some light to
moderate winds.

East through northeast winds ~ direction of storms and light to
moderate winds.

West through southwest winds —~ prevailing (35~40 percent) winds for
Vermilion.

A wind rose diagram for the nearest weather station at Lorain, OH is
shown in Figure 5. Each of the three groups contain conditions relative to
beach pollution and the quality of water intake.

10
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WIND DIAGRAM FOR LORAIN HARBOR, OHIO
NOTES

INDICATES DURATION FOR ICE-FREE PERIOD (MAR. TO
DEC. INCL)) IN PERCENT OF TOTAL DURATION.

an

C—) INDICATES DURATION FOR ICE PERIOD (J/.N. TO FEB.
INCL.) IN PERCENT OF TOTAL DURATION.

'aY;

INDICATES PERCENT OF TOTAL WIND MOVEMENT
OCCURRING DURING ICE~FREE PERIOD.

*=e- INDICATES PERCENT OF TOTAL WIND MOVEMENT OCCURR-
ING DURING COMBINED ICE AND ICE-FREE PERIODS.

FIGURES AT ENDS OF BARS IND|CATE PERCENT OF
TOTAL WIND DURATION FOR ICE-FREE PERIOD AND COMBINED
ICE-FREE AND ICE PERIODS, RESPECTIVELY. ‘

WIND DATA BASED ON RECORDS OF THE U.S. COAST
GUARD AT LORAIN HARBOR, OHIO FOR PERIOD 1| JAN. 1938-31 DEC.I1971

Figure 5
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North Through Northwest - Wind from these directions vary widely in
intensity from severe storms to light moderate summer breezes. Photos l and
2 show the river plume movement under winds of 6 to 8 knots, and provides a
good comparison of the breakwater effect. It 1s apparent that the breakwater
has presented an obstruction to the plume, and prevents a portion of the
water from moving north. With the breakwater in place essentially all of the
river water remains in the vicinity of the beaches (Photo 2). However, even
before the breakwater, the majority of the river flow appeared to turn and
flow toward Lagoons Beach (Photo 1). It is evident from this comparison of
Photos 1 and 2 that water from the Vermilion River is deflected toward the

beach areas with or without the breakwater for winds from the north through
northwest.

East Through Northeast. Wind from these directions ranges in intensity
from light summer breezes to severe storms. The passage of frontal systems
from these directions frequently results in winds of 13 to 17 knots for 2 to
3 days. Photos 3-5 provide a comparison of the pre and postbreaker con-
ditions for winds from the east through the northeast. Prior to the
construction of the breakwater, river water veered to the west as shown in
Photos 4 and 5. Stronger winds (Photo 5) force the plume more toward the
shore. Comparison of Photos 3 and 4 reveals that the breakwater inhibits the
northerly flow of the current, causing the river plume to veer more sharply
towards the west. It is apparent from the photos that the surface river
water moves toward the vicinity of the water intake under east through
northeast winds for both pre and post breakwater conditiouns.

West Through Southwest. Winds from these directions are the prevailing
winds. Photos 6 through 8 show the effect on the plume by these winds in pre
and postbreakwater periods. Photo 7 shows the Vermilion River water moving
esgentially offshore (north) during moderate southwesterly winds. A com-
parison of Photos 7 and 8, taken during similar wind conditions, indicates

that the breakwater appears to force river water along the Lagoons and
Linwood swimming areas.

Field data was obtained during the summer of 1977 for several south-
westerly wind periods. From this data, it was discovered that the river
plume generally travels to the east along the shore. Water at a depth of 8
feet was observed to travel in the same direction as the surface water, but
at speeds of up to 50 percent lower than the surface water. Upwelling of the
deeper water occurs offshore of Lagoons and Linwood Beaches. This results in
increased dilution of the river water. Dye and conductivity tests verified

that significant dilution of river water occurs prior to reaching the
swinming areas.

b. Currents

Bagsed on the studies performed by Stanley Consultants in 1977 and 1978,
the following conslusions regarding the general effects of the offshore
breakwater on currents on the vicinity have been drawn. Currents in Lake
Erie consist of very weak, natural flows of water through the Great Lakes
system, immeasurably slow because of the large cross section of the central
basin of the lake. Circulation is controlled by the wind, and reversals are

12




. Waves visible on photo
are residual swell and
are not generated by
the prevailing wind

o I LINWOOD P
LAGOONS A BEACH 4
i BEACH r e 3
Jap.m‘ ] ( . PR bt

N A

NOVEMBER 23, 1960

WIND NNW 6-8 Kts.

RIVER FLOW 17 cfs
WATER LEVEL 570 2 (IGLD)

Photo | ePREBREAKWATER - SHOWS INTERMITTENT RIVER FLOW WITH SOME INFLUENCE ON
LAGOONS BEACH.
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VERMILION MUNICIPAL
WATER INTAKE I8
A ¥

M AUGUST 12, 1977
gl WIND NW 6.8 Kts.
M RIvER FLOW 350 cts .

AR ~ \ ) ' ‘ WATER LEVEL 571.7 (IGLD)

Photo 2 « BREAKWATER DEFLECTS FLOW - EFFECT ON BEACH AREAS SIMILAR TO
PREBREAKWATER CONDITIONS.
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TURBID WATER CAUSED
BY STORM INDUCED
RESUSPENDED SEDIMENT

02

®
VERMILION MUNICIPAL
WATER INTAKE

LAGOONS
BEACH

v N

___ .CITY BEACH
R

- -

“}';"" PP 0_"
. n
o P

il MAY 27. 1977
B WIND E 6-8 Kis.
A RIVER FLOW 19 cfs
)

:.’ WATER LEVEL 571. 9 (IGLD

-

Photo 3 ¢ BREAKWATER DEFLECTS RIVER PLUME BUT HAS LITTLE EFFECT ON AREA OF
INFLUENCE.
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AUGUST 1, 1958
WIND NNE 10 Kts.
PAal . N v RIVER FLOW 1720 cfs
R . O : WATER LEVEL 570.2 (IGLD)

Photo 4 ¢ SHOWS SOME INFLUEN.CE ON WATER INTAKE.
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VERMILION MUNICIPAL
WATER INTAKE

e - i
>-LINWOOD|
BEACH

MAY 7, 1956
WIND NE 15 Kts.

) A RIVER FLOW 240 cts X

: . ; SR A L WATER LEVEL 571.1 (IGLD).

Photo 5 ~ RIVER PLUME DEFLECTED SHARPLY BY STRONG NORTHEAST WIND
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VERMILION MUNICIPAL
WATER INTAKE

-~

-

JULY 1, 1974

WIND W 10-12 Kts.

, RIVER FLOW 409 cfs
WATER LEVEL 570. O (lGLD

Photo 6 *BREAKWATER DEFLECTS CURRENTS TOWARD THE EAST - SOME INFLUENCE ON
LAGOONS AND LINWOOD BEACH.
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Photo 7 ¢ SHOWS RIVER PLUME MOVING NORTH UNDER SOUTHWEST WIND.

PP "

APRIL 2, 1968 4
WIND SW 6-8 Kts.
] . RIVER FLOW 240 cfs
; 2 - ‘ T e WATER LEVEL 570.9 (IGLD)
. o AR W W

19




Photo 8

— e
——-—

LINWOOD — T 9

S ——

T W)
'S MARCH 8, 1977
WIND SW 6-10 Kts.
RIVER FLOW 301 cfs
WATER LEVEL 570.5 (/GLD)

* SHOWS RIVER WATER MOVING ALONG BEACH AREAS.
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common with wind shifts. The predominant surface water movement is eastward
due to prevailing winds, with the wind-driven curreants achieving velocities
of up to 2 feet per second.

The preceding discussion of winds points out that the breakwater has had
measurable impacts on currents in the nearshore Vermilion area.

The effect of the breakwater is particularly evident during the pre-
vailing sorthwest winds. River water is diverted toward the Lagoons and
Linwood Beaches particularly during light to moderate winds. Average speeds
of these currents indicates that the river water will reach the Lagoons Beach
swimming area in 60 to 90 minutes (somewhat less if river flow is high).
During this time, significant dilution and dispersion takes place.
Conductivity measurements taken during low to moderate river flow and south-
west winds showed a high range of mixing characteristics, due to variations
in river flow and wind conditions.

Suring light to moderate northeast wind conditions, the river water is
diverted and moves westerly, parallel to shore, and then toward shore under
the influence of the nearshore currents. This pattern results in river water
being transported to the vicinity of the water intake. (During strong winds,
river water would reach this area without the breakwater.) River water would
reach the intake in 30 to 60 minutes, however, conductivity measurements at
the intake failed to identify river water, indicating that high dilution was
occurring. Although high viver flows with easterly winds were not encoun-
tered during the study period, it is expected that very high flows would pro-
duce a measurable river effect at the intake. The physical diversion of
water by the breakwater results in a more direct path to the intake with less
dilution and dispersion. No other significant effects of the breakwater on
currents under northeast wind conditions are apparent.

During north and northwest winds, the breakwater creates some diversion
of northerly flowing river discharge. However, onshore lake currents bring
the river water back to shore with or without the breakwater.

In conclusion, the breakwater has diverted river flow and altered current
patterns in varying degrees for a variety of environmental conditionms.
Analysis of changes in current speeds has not been possible due to lack of
quantitative baseline data.
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EVALUATION OF IMPACTS

GENERAL

The most recent modifications to the small-boat harbor at Vermilion were
made in 1973. These modifications consisted of construction of a cellular
steel sheet pile detached breakwater about 300 feet offshore from the
lakeward eads of the existing harbor piers, and additional harbor dredging.
Since the construction of the breakwater, public concern has been expressed
over the possible adverse impacts on the public welfare as a result of the
breakwater construction.

Seven possible adverse impacts attributable to the offshore breakwater
were identified and studied for this report. The following sections discuss
these impacts, present a summary of the analyses performed to evaluate the
effects of the breakwater on each, and provide the conclusions reached by
Buffalo District regarding the need for mitigation of these impacts.

23
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MUNICIPAL WATER SUPPLY

INTRODUCTION

Since completion of the offshore breakwater, Vermilion residents have
made complaints that the municipal water supply has been contaminated. These
complaints have indicated specific times when the water was bad, and also
expressed feelings that the general long-term quality has been lowered.
Color, turbidity, taste, and odor problems were mentioned. The purpose of
this investigation is to determine what effects, if any, the offshore break-
water, completed in late 1973, has had on the quality of water at the munici-
pal intake. As shown on Figure 1, page 5, the intake structure is located
approximately 1,200 feet from shore, and 1,000 feet west of the piers, at a
depth of 7 feet below low water datum of 568.6 (International Great Lakes

Datum - 1955). The total water depth at the water intake 13 11 feet below
low water datum.

The three primary factors affecting the quality of the municipal intake

are location of the intake, water quality of the Vermilion River, and lake
currents.

WATER QUALITY

Water entering the Vermilion municipal intake is affected by the inter-
action of lake currents with Vermilion river flow and quality. During most
periods, the supply water is essentially Lake Erie water with little effect
from the river. During occasional high river flows, more turbid river water
arrives at the intake.

The most severe water problems occurred in Febryary 1975. The water
appeared "dirty” coming out of household taps but was perfectly safe,
according to the Erie County Board of Health. It has been reported by the
Ohio Environmental Protection Agency that the primary cause of the turbid
water in the distribution system involved operational difficulties at the
water treatment plan in response to the high turbidity of the intake water.
It is the incidence of the high turbidity water at the intake, however, that
is of importance to this study.

The most significant factor affecting the quality of water at the intake
is the location of the intake. Because the water intake is approximately
1,200 feet from shore at a depth of 7 feet below LWD, it is sufficiently
close enough to allow the quality of the river water to affect water quality,
both before and after construction of the breakwater.

Because of the location, water quality is dependent on the quality of

Vermilion River discharge, the quality of Lake Erie water, and the transport
and mixing of these two waters.
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Variations in both the seasons and weather produce an erfect upon water
quality at the intake. Analysis of water quality parameters measured at the
intake shows overturn and stratification periods which occur from the heating
and cooling of the lake. During overturn periods, turbidity and specific
conductivity of the intake waters increase due to resuspension of benthic
materials and mixing of deep and shallow waters. During summer stratifica-
tion, low turbidities and low specific conductivities prevail. lJuring
summer stratification, low turbidities and low specific conductivities pre
vail. During the summer months, the intake level is near the photic zone and
phytoplankton may affect intake water quality by increasing turbidities.

Some species of phytoplankton are also responsible for taste and odor
problems in water supplies.

During the winter, freezing near or around the intake may contribute to
changes in intake water quality. The effect of lake currents on river water
flow and dispersion is greatly reduced when ice cover is present.

Pollution affects the quality of the river water in the form of patho-
genic organisms. These pathogens originate from several sources, such as
undisinfected sewage effluent, wet weather sewer overflows, and small craft
sanitary discharges. Lake water, besides being affected by a similar set of
pollutant sources, also has the additional burden of industrial discharges
and resuspended bottom sediments.

Water quality standards for Lake Erie waters of the State of Ohio are
contained in Part 3745~1-11 of the Ohio Administrative Code. The following
general water quality standards apply to all surface waters of the State of
Ohio, including mixing zones. By Code, these water shall be:

a. Free from suspended solids or other substances that enter the waters
as a result of human activity and that will settle to form putrescent or
otherwise objectionable sludge deposits, or that will adversely affect
aquatic life;

b. Free from fluating debris, oil, scum, and other floating materials
entering the waters as a result of human activity in amounts sufficient to be
unsightly or cause degradation;

¢. Free from materials entering the waters as a result of human activity

producing color, odor, or other conditions in such a degree as to create a
nuisance;

d. Free from substances entering the waters as a result of human
activity in concentrations that are toxic or harmfui ¢o human, animal, or
aquatic life and/or are rapidly lethal in the mixing zone;

e. Free from nutrients entering the waters as a result of human activity
in concentrations that create nuisance growth of aquatic weed and algae.

The primary source of pollutants that might affect the quality of water

around the municipal intake is the Vermilion River discharge. The parameters
analyzed to detect these pollutants were water teuperature, specific
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conductivity, turbidity, and fecal coliforms. Water temperature was selected
as one of the parameters because river water is a few degrees warmer than
lake water. Specific conductivity, a measure of dissolved solids, is higher
for the civer than the lake. Turbidity, a measure of suspended solids, was
analyzed because high turbidity rates have been associated with intake water
quality problems, as well as Federal drinking water standards. Fecal coli-
forms are analyzed because they are an indicator of pollution.

To determine how much, if any, of the fluctuation in the water quality
was due just to the lake, similar data were analyzed for Elyria, Ohio.
Elyria's intake, less than 10 miles east of Vermilion, has no breakwater nor
river discharge, sits about the same distance to the shore (1,100 feet), and
is slightly deeper (11 feet).

The quality data for Elyria exhibited significantly different values and
trends than did the Vermilion data, indicating that the Vermilion River does
indeed impact on the quality of Vermilion's municipal water supply.

A limited amount of Vermilion River water quality data for the period
1965 through 1977 were available for use by Stanley Consultants at the time
of their study. These data indicated that the primary source of pollution iIn
the river is runoff from upstream agricultural areas which add polluted
sediments to the river. Estimated annual sediment load in the river varies
from 36,000 tons t)» 300,000 tons per year. The Federal drinking water stan-
dard is less than 4 colonies of fecal coliforms per 100 milliliters. The
data gathered indicated that fecal coliforms in the river were quite high at
200 to 1,000 colonies per 100 milliliters. In this instance, however, fecal
coliforms are a poor indicator of human pollution. Animals are respomsible
for most of the fecal coliforms and values near the maximum range occurred
during rainfall-runoff events.

ANALYSIS OF WATER QUALITY

After reviewing the available data, turbidity was chosen as the clearest
indicator of quality fluctuations in the intake water. Turbidity is also the
parameter used for quality control within the water treatment plant. A graph
of average annual turbidity versus time for the Vermilion water intake is
presented on Figure 6. There is a period of high turbidity from 1972 through
1975 where the average annual turbidity is double that in the period 1964
through 1971. 1In 1976 and 1977, the average yearly turbidity dropped to
levels below those recorded prior to 1972. An analysis of specific conduc-
tivity data shows relatively stable readings for 1968 through 1971 and higher
specific conductivity for 1972 through 1975 corresponding to the high tur-
bidity period. Specific conductivity data for 1976 and 1977 at the intake
are not available.

Average yearly river flow is also shown on Figure 6. It is clear that
the river flow was appreciably higher Auring the period of 1972-74,
corresponding to the highest turbidity period. This indicates that the river
has had a significant influence on intak=: quality, both before and after the
breakwater.
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A comparison with average Lake Erie water levels was also made. The
highest average yearly lake levels also occurred during the period from 1972
to 1y76, as indicated below (taken from NOAA - Hydrograph of monthly mean
levels of the Great Lakes).

Average Yearly

Year Lake Level (IGLD-1955)
1960 570.5
1961 570.6
1962 569.9
1963 569.4
1964 569.0
1965 569.0
1966 569.9
1967 570.4
1968 570.9
1969 571.5
1970 571.1
1971 571.3
1972 571.9
1973 572.7
1974 572.4
1975 572.2
1976 572.1
1977 571.2
1978 571.5
1979 571.6
1980 572.0

It is apparent that a general correlation between higher lake levels and
higher intake turbidities exist, indicating that high lake levels probably
cause nearshore lake water to be slightly more turbid. The simultaneous
occurrence of high lake levels with high average yearly river flows for
1972-1975 makes a separation of the magnitude of each effect very difficult.

A breakdown of average monthly turbidities for the period 1970-1977 is
shown in Table 1. As expected, turbidities are highest in the winter and
spring months. The same pattern of high values during 1972-1975 and a subse-
quent return to normal levels is shown for each month. Analyzing Table 1,
it appears there is a definite increase in turbidity and specific conduc-
tivity between 1972 and 1975, After 1975, the turbidity levels dropped to
their pre-1972 values. The increase in both turbidity and specific conduc—
tivity levels clearly began before the construction of the breakwater in
1973 and subsequently decreased to pre~1972 levels in 1976 and 1977.
Therefore, it i1s concluded that the breakwater was not the cause of the tur-
bidity increase.

Average water temperatures for January, February, and March for the
period 1968 to 1976 are given in Table 2.
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Table 1 -~ Average Monthly Turbilities at Vermilion Water Intake (1)
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Table 2 - Average Monthly Water Temperatures - °C (1)
at the Water Intake

Winter Of H December : January : February
1968-1969 ; 3.9 ; 1.6 ; 2.2
1969-1970 ; 2.5 ; 1.9 ; 2.5
1970-1971 ; 3.5 : 1.4 ; 1.2
1971-1972 ; 4.6 ; 2.5 ; 1.1
1972-1973 : 3.0 : 1.7 ; 1.5

; ; - Breakwater.Constructed -
1973-1974 ; 4.1 ; 2.0 ; 1.8
1974-1975 2.7 1.8 : 1.9
1975-1976 ; - insufficient Data -

(1) Stanley Consultants, April 1978 from data provided by the city of
Vermilion.
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As can be seen, the temperatures vary from year to year and follow no
long-term trend either before or after the construction of the breakwater.
In the case of Vermilion Harbor, it can therefore be assumed that temperature
of the river water has no distinguishable effect on water quality.

The problems that have occurred with the Vermilion water supply have not
been related to any trend, but rather are infrequent events when water of
high solids content enters the intake and the necessary operational actions
are not taken at the treatment plant to eliminate these solids from the
supply. Considering all factors, data for several specific instances where
high turbidity occurred were analyzed to see if short-term differences in
water quality at the intake could be discerned between pre- and post-
breakwater conditions. These data indicate that poor water quality at the
water intake occurred both before and after breakwater construction. Such
periods correlate well with high river flows, indicating that the Vermilion
River 1s a significant source of the water quality problem at the water
intake.

As stated earlier in this report, prior to construction of the breakwater
in 1973, high river flows entering the lake would generally form a large
plume off the harbor mouth. Open-lake currents would then deflect and
transport the river water, but the area of primary influence would be
expected to remain at least 500 to 1,000 feet offshore of the river mouth,
except under heavy (15 mph) easterly or northerly winds. With the break-
water, however, the discharge plume is deflected east or west dependent upon
wind direction and some of the water flows into the vicinity of the intake
before it is incorporated into the lake currents. Therefore, it does appear
that the breakwater does cause significant lowering of water quality at the
water intake during high river flow periods under certain wind conditions.
However, if appropriate operational actions are taken at the treatment plant
to eliminate the pollutants, the quality of the water supplied to the city of
Vermilion is acceptable for consumptive purposes.

CONCLUSIONS ON THE EFFECT OF THE BREAKWATER ON WATER QUALITY AT THE INTAKE
AND ON VERMILION WATER SUPPLY

Based on analysis of all available data, it is concluded that:

a. The breakwater has not had a significant impact on overall long-term
water quality at the intake, as evidenced by the turbidity data.

b. Analysis of four specific short-term periods of poor water quality
indicates that the Vermilion River is the cause of these occurrences, but
conclusive evidence regarding the impact of the breakwaters is not available.

c. The breakwater has altered the patterns of dispersion of river water
into Lake Erie. Under certain wind, flow, and/or ice conditions, the con-
centration of river water reaching the intake 18 increased, while under other
conditions, river water influence on the intake is reduced. <Conclusive data

substantiating the relative frequency or intensity of these situations is not
available.
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d. The overall adverse impacts of the breakwater on the quality of the
water supplied to Vermilion are not considered to be critical for the
following reasons:

(1) The adverse effects on intake water quality occur only occasionally,
and the breakwater's degree of responsibility is not conclusively known.

(2) The water has always been safe to drink. The Federal drinking water
standards are consistently met.

(3) Efficient water treatment plant operation can effectively remove the
impurities (mostly silt).

e. The location of the intake is such that it 1is susceptible to fluc-
tuations in water quality that may affect color, taste, and odor, with or
without the breakwater.

Therefore, it is concluded that mitigation of the impact of the break-
water on the municipal water supply is unnecessary.

RECOMMENDATION

Based on the conclusions reached, it is recommended that no further study
of the impact of the breakwater on the municipal water supply be made.
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SWIMMING AREAS AND BEACHES

INTRODUCTION

Pollution at Vermilion beaches has been a public concern for many years
due to periodic closings and warnings. Since late 1973, when the breakwater
was completed, some Vermilion residents have expressed the opinion that water
quality at recreational swimming areas has been degraded by the deflection of
river water toward Vermilion City Beach, Lagoons Beach, and Linwood Beach.
The location of these beaches relative to the Federal project is shown on
Figure 7.

The purpose of this section is to present the results of the Corps study
to determine if the detached breakwater has had a significant impact on the
quality in these swimming areas.

WATER QUALITY AT VERMILION BEACHES

Factors Affecting Water Quality

As stated before, water quality in Vermilion Harbor is dependent upon
several factors: the quality of Lake Erie water, the quality of Vermilion
River water, and the transport and mixing phenomena of the nearshore
currents.

An assortment of pollution sources exigts in the Vermilion River
watershed, leading to poor quality in the Vermilion River. The most signifi-
cant source of pollution in the river is agricultural runoff from upstream
lands.

Previous analysis of current patterns has shown that the breakwater
effect 18 the greatest for moderate winds from the west through southwest
quadrant with deflection of the river plume to the eastern beaches.

Water Quality Data and Standards

Water quality data has been collected at Vermilion and Lagoous Beaches by
the Erie County Department of Health on an average of once a week. Of the
data collected, the most important and regularly measured parameter is fecal
coliform. Coliform organisms are harmless bacteria which are indicators of
bacteria and other viruses that may be harmful to humans. Besides these data,
Stanley Consultants collected samples at both the river and the beaches in
the summer of 1977 for analysis of suspended solids, turbidity, fecal coli-
forms, and conductivity.

The State of Ohio water quality standards for contact recreation
(EP-1, 1975) require that mean fecal colif>rm content shall not exceed 200
per 100 ml. In addition, not more than 10 percent of the samples shall
exceed 400 per 100 ml. The standards are stated in greater detail in the
section of this report titled, "Municipal Water Quality.” If any three
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successlve weekly samples taken by the Erie County Department of Health
exceed the 200 colonies per 100 ml, the beach is posted as unsafe.

Pollution Trends and Analysis

Fecal coliform data collected between 1971 and 1977 for Vermilion City
Beach and Lagoons Beach are summarized in Tables 3 and 4. The locations of
the sampling sites are shown on Figure 7. The Erie County Health Department
has indicated that 200 colonies per 100 ml is the State standard for contact
recreation. The beaches are posted as unsafe if three successive weekly
samples show greater than 200 colonies per 100 ml. Figure 8 shows the per-
cent of the water samples in which fecal coliforms have been in excess of
this amount for each year of data. The graph shows that relatively clean
water was enjoyed in 1975 and 1976, particularly at Lagoons Beach, and that a
higher incidence of polluted conditions occurred in 1977. As can be seen
from these tables and Figure 8, there is no discernible trend in the coliform
count during the summer months, either before or after the breakwater was
constructed.

Fecal coliform data for the river is of particular interest since corre-
lation with beach data would be helpful in evaluating causes of beach
problems. Unfortunately, the data cited above indicates that fecal coliform
in the river is highly variable with no discernible historical summer trend.
The data indicates that coliforms are high (from 200 to several thousand) in
the river during the summer moaths. No correlation with high beach values is
therefore possible. The conclusion is that river water is generally a poten-
tial pollutant to swimming areas and is likely to have adverse effects when-
ever it is transported to the vicinity without significant dilution.

Tables 5 and 6 below list the violations (coliform count greater
than 200 colonies per 100 ml) that have been recorded for Vermilion City
Beach (1971 through 1977) and Lagoons Beach (1973 through 1977). As can be
seen from Tables 5 and 6, violations of the standard have occurred on a
number of occasions, both before and after construction of the breakwater in
1973. These data also indicate that the violaticns are much more numerocus to
the west at Vermilion City Beach than to the east at Lagoons Beach. Also,
periods of water quality degradation occurred during a wide range of
Vermilion River flows, revealing no high correlation between river flow and
poor water quality at the beaches although the swimming areas to the east may
be more adversely affected for high river flows than during low flow periods
since less dilution will occur during high flow periods. An example sup-
porting this thesis 1s the high flow period in early July 1977 which preceded
a 2-week period of poor water quality. For periods both before and after the
breakwater, over 70 percent of the violations at both locations occurred when
the winds were from the south to west. During those times, the amount of
turbidity and floating debris also increased, possibly from resuspension of
bottom sediments.
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Table 3 - Summary of Fecal Coliform Data (2)

City Beach
No. : Std. : No. greater
Year Samples : Maximum : Mean Dev. than 200
:(No./100 ml) : (No./100 ml) :
1971 18 : 624 : 84 : 142 1
1972 26 1,800 261 401 8
1973 41 1,560 179 284 10
1974 21 660 200 205 11
1975 26 >1,000 180 (1) 255 7
1976 21 566 96 128 3
1977 10 2,600 479 919 2

(1) Too numerous to count values.
(2) Stanley Consultants, April 1978.

Table 4 - Summary of Fecal Coliform Data (1)

Lagoons Beach

No. : : 3 Std. : No. greater
Year Samples : Maximum i Mean :  Dev. than 200
+(No./100 ml) : (No./100 ml) :
1973 11 : 520 : 146 160 4
1974 7 : 560 : 131 196 1
1975 13 : 160 : 48 52 0
1976 12 : 7% : 9 202 1
1977 20 s 2,400 : 341 725 5

(1) Stanley Consultants, April 1978.
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Table 5 — Summary of Coliform Violations Between 1971 and 1977 (1)
Vermilion City Beach
T : : Average Daily
: Fecal : River
Date : Coliform :Direction : Speed : Discharge
s : (mph) : (cfs)
30 June 71 624 200° 5 12
17 May 72 210 . 10° 7 : 488
1 Jun 72 270 230° 10 65
12 Jun 72 430 : 220° 10 : 21
24 Jul 72 360 . 2507 13 57
21 Aug 72 615 . 240° 10 100
28 Aug 72 : 1,120 220° 5 68
18 Sep 72 1,800 180° 11 1,350
13 May 73 370 310° 6 300
20 May 73 : 360 S 10 193
23 May 73 336 360° 9 548
3 Jun 73 300 : 160° 8 143
17 Jun 73 1,560 calm - 1,810
20 Jun 73 250 240° 12 382
27 Jun 73 : 250 190° 12 101
27 Jun 73 440 190° 12 101
6 Jul 73 920 230° 6 267
8 Jul 73 265 230° 12 81
11 Jul 73 300 40° 15 : 202
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Table 5 - Summary of Coliform Violations Between 1971 and 1977 (1)
Vermilion City Beach (Cont'd)

: : : Average Daily
H Fecal : Wind : River
Date : Coliform :Direction : Speed : _ Discharge
: : (mph) (cfs)
BREAKWATER CONS&RUCTION COQTLETED
13 May 74 ; 340 ; 300° ; 10 1,240
3 Jun 74 i 220 : 270° : 8 : 127
17 Jun 74 ; <600 ; 170° ; 10 : 42
24 Jun 74 i 210 : 360° : 10 : 120
1 Jul 74 ; 560 ; 310° ; 10 ; 409
30 Jul 74 i 220 : 260° : 12 : 6.6
2 Aug 74 i 250 : 180° : 12 i 4.6
5 Aug 74 - 360 P 000 9 8.7
11 Aug 74 230 ;1700 ;0 14 86
19 Aug 74 ; 220 : 220° : 6 : 60
19 Aug 74 : 660 : 2200 6 : 60
2 Jun 75 i 240 ; 330° : 6 ; 85
16 Jun 75 ; TNTC ; 250° 10 : 198
16 Jun 75 ; 280 : 250° ; 10 : 198
21 Jul 75 ; TNTC ; 300° ; 10 ; 20
18 Aug 75 ; 220 ; 330° ; 9 ; 14
25 Aug 75 ; 226 220° g 11 : 20
26 Aug 75 : 250 . o300 ;8 : 49
28 Jun 76 ; 260 ; 340° : 8 : 27
6 Jul 77 : 2,600 . 260 14 : 2,060
13 Jul 77 i 1,767 : 270° : 13 : 76

TNTC - Too numerous to couat.
(1) Stanley Consultants, April 1978.
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Table 6 - Summary of Collifurm Violations Between 1973 and 1977 (1)
Lagoons Beach
: T age Daily
: Fecal Wind River
Date : Coliform :Direction :  Speed Discharge
: : (mph) (cfs) g
6 Jul 73 i 520 : 230° 6 267
12 Jul 73 i 236 ; 240° 8 171
24 Jul 73 ; 220 ; 160° 6 130
2 Aug 73 ; 310 : 270° 6 21
: BREAKWATER CONS%RUCTION COQPLETED
22 Jul 74 560 calm -~ 6.9 !
21 Jun 76 : 730 : calm i - 15 .
26 May 77 i 500 : 60° 15 20
6 Jul 77 ; 2,400 ; 260° 14 2,060
13 Jul 77 . 631 ; 270° 13 76
19 Jul 77 350 ;2200 6-10 84 ’
8 Sep 77 ; 2,400 ; 30° : 12 810

.o

(1) Stanley Consultants, April 1978.
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CONCLUSIONS REACHED BY STANLEY CONSULTANTS

Based on the results of its investigation, Stanley Consultants reached

the following conclusions regarding the effect of the detached breakwater on
ad jacent beaches:

a. The breakwater has no significant effect on Vermilion City Beach.

b. The breakwater diverts river water to Lagoons Beach and Linwood Beach
during south and west wind conditions. This results in an adverse impact on
these beach areas. Based on available water quality data, this effect does
not appear to have significantly changed water quality from a public health
standpoint (bacteria). However, the movement of turbid river water and
floating debris along the beaches has been cited by the public and observed
during the study. These conditions are detrimental to the use of the beaches
and have resulted in violation of State water quality standards at the
recreational swimming areas.

¢. The Lagoons and Linwood swimming areas are not significantly affected
by the breakwater during other wind conditionms.

On this basis, Stanley Consultants ". . . recommended that mitigation

measures to reduce pollution of the Lagoons and Linwood recreational swimming
areas be considered.”

BUFFALO DISTRICT'S REVIEW AND SUBSEQUENT ACTIONS

In reviewing and evaluating Stanley Consultants recommendation to reduce
pollution on the eastern beaches (Lagoons and Linwood), the Buffalo District
concluded that further study to quantify the severity of the breakwater
impact was required prior to reaching a conclusion on the need for mitiga-
tion. Therefore, Stanley's contract was modified to include a discussion of
available methods to quantify the breakwater inmpact and an evaluation of the

reliability of these methods. A summary discussion of this work by Stanley
Consultants follows.

Both physical and mathematical modeling were considered as possible
methods to quantify the breakwater effects. To obtain data for existing con-
ditions, an extensive sampling program would be required. The data from this
sampling program would be needed to calibrate and verify both the physical
and mathematical models. Stanley Consultants, however, concluded that
serious limitations preclude using a physical model, and that simplifying
assumptions required in math modeling could limit the accuracy of results.
Because of these limitations and the subjectiveness of any decision on miti-
gating the breakwater impact, Stanley concluded that the decision should be
based on the results of the previous study and an analysis of costs, bene-
fits, and other ilmpacts that would mitigate beach pollution.

The Buffalo District agreed with this evaluation of the need for and
reliability of modeling studies and concluded that the basis for mitigation
should be based on tangible quantifiable recreational damages caused by the
breakwater. The yardstick selected was the number of times that the eastern
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beaches had been posted as unsafe since the breakwater construction in 1973.
An assumption would be made that all such postings since 1973 were caused by
the breakwater, and recreational damages would be based on projected utili-

zation loss for these periods.

From 1970 *> 1980, the State of Ohio and the Erie County Department of
Health collected fecal coliform data at beaches in the Vermilion area.
Table 7 provides a summary of the avallable dat:z for the three beaches in
question. An analysis of the data reveals that Vermilion City Beach has been
posted six times, all post-breakwater. Neither Linwood nor Lagoons Beach
have been posted during the period of record.

Although pollution problems at Vermilion City Beach appear to stem from
sources other than the Vermilion River, the same caanot be said for the
Lagoons and Linwood Beaches. Under certain wind conditions, particularly
westerly and southwesterly winds, dirtier Vermilion River water is diverted
by the breakwater to these beaches. Although this appears to happen more
under post-breakwater conditions, it has not resulted in enough of a water
quality problem at the beaches to have them posted as "unsafe” by the Erie
County Department of Health.

DISTRICT'S CONCLUSION ON MITIGATION OF BEACH POLLUTION

The Buffalo District concludes that although the breakwater does deflect
the river discharge to Lagoons and Linwood Beaches for west to south wind
conditions, as well as increasing turbidity and debris, there does not appear
to be a significant change in the water quality from a public health stand-
point. No instances of "unsafe”™ postings for public health or turbidity and
floating debris have been recorded since construction of the breakwater, so
there has been no quantifiable recreational damages caused by the breakwater.
Therefore, the District concluded that mitigation of the impact of the break-

water on beach pollution is not required, and should not be considered
further.
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ICE JAM FLOODING

INTRODUCTION

The formation and behavior of ice is of great significance {n small-boat
harbors throughout the Great Lakes. In the Vermilion River, the severest
problem assoclated with ice is the potential for ice jams and subsequent
flooding. The impact of the detached breakwater at Vermilion harbor on ice
formation and jamming in the river and lake channels was evaluated by Stanley
Congultants in 1977 and 1978. Stanley Consultants concluded (April 1978
report) that, with the breakwater, the probability for ice jams has been
reduced because windrowing no longer occurs at the pler ends as it did before
breakwater construction. However, Stanley did note that under certain
conditions, icebreaking operations by the Coast Guard might not be possible
with the breakwater. Therefore, Stanley recommended that additional con-
sideration be given to mitigation of navigation problems related to
icebreaking operations by the Coast Guard's Cutter KAW which is a 110-foot
vessel. As a result, the Buffalo District awarded a contract to Tetra Tech
Inc. in the summer of 1979 to evaluate certain modifications for improving
access of the Coast Guard's 110-foot cutters to Vermilion Harbor for
icebreaking operations. Appendix B, is Tetra Tech's July 1980 report om the
study of possible harbor modifications for icebreaking purposes.

This section melds these two reports lnto a comprehensive summary of the
ice jam problem and the conclusions reached by Buffalo District regarding the
need for mitigation.

ICE PHENOMENA

Ice Formation

The behavior of ice in a river-lake interface situation depends upon the
complex interaction of many physical factors. For this reason, ice con-
ditions around Vermilion often differ significantly from year to year, and
even during any given winter. During initial ice formation, the following
are significant:

* Alr and water temperature.
* River currents and rainfall.
* Wind and resulting lake currents.

Formation of ice is a direct result of low air temperature lowering the
water temperature of the lake and river. The cooling process in a slowly
moving river or lake may be divided into two phases. First, low temperatures
and strong winds combine to cool the surface water, causing it to sink.
Vertical mixing is thereby induced, and the entire water body must be cooled
until it reaches 39°, the temperature of maximum density. Once this uniforwm
temperature exists, conditions are conducive to formation of ice. The exact
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time or conditions for ice formation depends on many factors other than
temperature, including wind, waves, water currents, water depth, and shore-
line configuration.

In Phase 2, surface water is further cooled below 39°, but remains
lighter than the water below. Wind and water currents create vertical
motion, and bring up heat from the depths where the water is still close to
39°. This retards the freezing process. For this reason, cold calm weather
is more favorable to ice formation than windy conditions or times of high
river discharge.

a. Lakc Ice Formation

The nearshore lake at Vermilion freezes when temperature and other clima-
tological conditions permit the above cooling process to occur. The top
layer of water eventually drops well below the freezing point, and ice plates
form. The situation is further complicated, however, by the influence of the
Vermilion River, particularly in the area around the breakwater. River flows
hinder ice formation in the vicinity of the river mouth, and can break up

newly formed sheets. Waves on Lake Erie also cause new ice to break up and
refreeze.

During an average winter, the nearshore lake is ice covered for three to
five weeks although a side variation from "normal” may exist for any given
year. For nearshore Lake Erie in the vicinity of Vermilion, Figure 9 shows
the probability range that ice cover will exist. The upper and lower limits
of the curve are based on the range of probability that ice cover exists on
any given day. From Figure 9 it is seen that there 1s a high probability (75

percent to 98 percent chance) that ice cover will exist in February of any
given year.

b. River Ice Formation

In the Vermilion River, ice formation is dependent upon two distinct
processes. The first involves the phenomena of frazil ice production, while
the second might be termed shore ice growth.

Frazil ice crystals form in supercooled (below freezing) turbulent
waterways, and have the appearance of small circular plates, ice pans, slush,
or porous flocs (Figure 10). Initially, nucleation of the crystal occurs
around either a small foreign particle or by a chance orientation of water
particles to form the crystalline structures of ice. 1In contrast to the
freezing of droplets and quiet water, which occurs at temperatures many
degrees below freezing, frazil crystals form in water only slightly under 32°F.
Frazil ice grows quickly due to the rapid production rate and a continuous
splitting of growing ice flocs. Eventually, the frazil particles evolve into
ice flows, freeze together, and create the ice cover on a river. The ice
cover insulates the river, and retards further frazil formation.

Shore ice is the first type of ice to appear in laminar flow areas near

the shore of a river. 1Ice is nucleated at the bank, which is colder than the
water, and then grows toward the middle (Figure 10, Photo d). During the
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growth process, frazil flocs in the river can become attached to the shore
ice, accelerating the development of an ice cover. Because the shore ice
process 1s slow compared to frazil evolution, it takes a long time to cover
large or rapidly flowing rivers. Shore ice growth is dominant, however, in
small rivers and brooks.

The Vermilion River freeze—up may be dominated by either shore ice growth
or frazil production, depending on the relationship between river flow and
water temperature. Low flow durlng very cold periods is conducive to shore
ice growth, whereas significant river flcw enhances frazil production, even
if water temperature is higher.

In the harbor mouth area, between the breakwater and pier ends, sheet ice
may form as in a relatively quiet lake, or the frazil and shore ice processes
typical in rivers may dominate. The critical factor again is water velocity
and assoclated turbulence. Unfortunately, the complex interaction of lake
currents and very unsteady, pulsing river flow (due to lake level variations)
make analytical evaluation of the turbulence difficult. In addition, the
relationships between flow velocity and ice formation and growth are not
completely understood, and accurate prediction of ice conditions at the har-
bor mouth is not possible.

Conditions in a normal Vermilion winter include fairly continuous cold
temperatures, limited snow, and low river flow. An analysis of data for the
Vermilion River indicates that velocities in the river are less than 0.3 feet
per second 95 percent of the time. Under these low velocity conditioms,
shore ice grows from the banks and other appurtenances, while frazil ice or
sheet ice may form in mid-channel, eventually forming a solid ice cover in
the river. "Shore” ice also develops at the pier ends and at the breakwater.
The area between plers and breakwater generally freezes solid as sheet 1ice.

Ice Growth, Transport, and Distribution

The formation of an ice cover is only the first step in the development
of ice conditions in a harbor. Wind, lake currents and waves, and river flow
combine with water temperature to determine the specific ice situation.

During the growth process, hydraulic forces fracture weaker ice areas and
transport the resulting ice blocks or sheets, which in turn can refreeze in
other locations depending upon prevailing temperatures. Hydraulic forces of
significance include water forces (currents), wave forces, and wind forces.

Water and wave forces may break up fast ice, primarily through vertical
lifting; and the drift ice (blocks or floes) is then transported until an
obstruction or other ice barrier is met. Ice blocks impinging on fast ice in
this manner may be submerged under or pile on top of the atable ice, thus
adding to the thickness.

Wind plays a very significant role in moving ice broken by water forces.
Of particular significance to this study is the piling up of drifting masses
of lake ice pushed against the shore or against fast ice by the wind. The
resulting "windrows” consist of a jumbled mass of ice blocks and sheets, and
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will continue to grow as long as the wind persists. Photograph 9, on page
50, shows windrowed ice lakeward of the breakwater on 30 January 1978.
Windrows normally form in water 4 to 8 feet deep and are reported to have
reached 10 to 15 feet or higher near the mouth of the harbor both before and
after construction of the breakwater. Once the wind dies, the ice blocks are
forced downward by gravity and spread out. Windrows will therefore decay
unless they are tightly packed or have been cemented in place by refreezing.

The locations of these windrows have a significant effect on spring 1ice
flow out of the river and on icebreaking operations. The offshore breakwater
at Vermilion has eliminated windrows at the harbor mouth, but windrows can
now form in the lake approach channels.

Generally, the river and channel area becomes solidly frozen sometime in
early January. From this time on, the primary movement of ice is in the
lake, where continuous breaking up and transporting of blocks with the winds
ard currents takes place. Photograph 10, taken 25 January 1962, long before
breakwater construction, shows fast ice in the river, an open area in the
harbor entrance channel, and the piling up of ice floes along the shore at a
water depth of about 6 to 8 feet. During most winters, the entire nearshore

.
.

Photo 10 ¢ PHOTOGRAPH SHOWING ICE MOVEMENT AT VERMILION (Jan. 25, 1962)
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WINDROW ICE ON NORTH FACE OF THE BREAKWATER (Jan. 30, 1978)

%

DETAIL OF WINDROW

[y g

ICE (Jan. 30, 1978)

Photo 9+ WINDROW ICE AT VERMILION BREAKWATER
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lake area becomes frozen, and windrows may form significant "walls" near the
harbor mouth. This situation exists until a prolonged period of high tem-
peratures creates a thaw of the river. This usually occurs in mid to late
February, although January thaws are not uncommon. When early thaws occur,
an ice cover is often reestablished when colder temperatures return.

Ice Breakup

The process of ice breakup is initiated by high temperatures and/or rain-
fall melting and weakening the ice. Ice is broken by the hydraulic force of
the river into blocks and sheets, which flow with the river currents until
they reach the open lake or get stuck on some obstacle. It is when these
flow obstructions are encountered that the danger of ice jams arises. Ice
frequently jams at the many obstacles, channel constrictions, and bends
present in the Vermilion River. The duration of the jams 1s highly variable,
depending on ice size and strength and river flow. Eventually, jams in the
upstream areas break free and the ice rushes through the harbor area toward
the lake. The most desirable situation, obviously, is when the ice flows
unhindered out the harbor channel and into the open lake. However, this
rarely occurs without considerable human effort.

When the river breaks up, the lake is normally still frozen near the
shoreline. Windrows along the shore often do not completely thaw until late
April. Ice flowing down the river therefore may form a jam where it meets
the lake ice unless a path to open water ig provided. Icebreakers have
generally been employed to clear this path both prior to and since construc-
tion of the breakwater. Icebreaking operations at Vermilion have included a
small City icebreaker, steel-hulled fishing boats, a 60-foot tug, and
assigtance by the U.S. Coast Guard's 110~foot Icebreaker "KAW." In addition,
blasting has been used to hasten ice breakup.

Ice Jams

Ice jams can form at varfous critical points along the river channel.
The basic requirements for formation of an ice jam include:

« A large discharge of frazil or fragmented solid ice,

« An obstacle which impedes the downstream passage of the ice
including:

~ Channel constrictions such as bends, abutments, piers, shoals, or flow
regulating structures.

~ 1ce frozen fast to the shore or river bottom (anchor ice).
~ Lake fce driven to a river mouth by wind, where it becomes grounded.

~ An abrupt decrease in stream slope, which reduces velocity.

In the winding Vermilion River, channel constrictions and the previously
discussed lake ice barrier are particularly important. Figure 11 shows the
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location of such areas where significant ice jam potential exists. The for-
mation and evolution of a typical jam can be divided into three phases:

* Jam initiation, when floating ice floes encounter an obstacle and form
an ice "bridge" across the stream.

* Jam growth, both in length and thickness, when arriving flows are
arrested at the upstream edge of the lce cover; a schematic representation of
the growth of a jam 1s shown on Figure 12.

* Jam collapse by internal failure, due to exceeding of the compressive
and shear strengths of the ice cover. Often icebreaking efforts are required
to break the jam.

The length and thickness of an ice jam is determined by the supply of ice
moving down the river and the velocity of the stream. As the jam thickens,
the cross section area of the stream decreases, thus limiting the flow of
water that can pass. The water level behind the jam then rises, and flooding
may result.

a. Types of Ice Jams

There are essentially two types of ice jams (Fiqure 13). Simple jams are
caugsed by regular accumulation of ice floes at a solid ice cover. The jam
thickens, but water continues to flow under the accumulation. The water
level rises slowly upstream because the jam has reduced the river flow capac-
ity. These jams occur frequently, and may be destroyed by river discharge
or the momentum of large floes. "Dry ice jams,” however, may occur in
irregular river beds or at a large obstacle. The jam completely blocks the
flow section and water backs up rapidly, depending on the amount of flow,
creating hazardous flood conditions. Photograph 11, following, shows a typi-
cal ice jam in the Vermilion River.

b. Evaluation of Ice Jams

The state of the art for evaluating and predicting ice jams is not well
advanced. Dry ice jams depend upon a fortuitous orientation of fce blocks at
an obstacle. Analytical research has been centered on predicting growth and
strength of simple ice jams, but most investigations have relied upon signif-
icant simplifications that limit applicability to actual situations.
Quantitative methods are not yet available to predict the occurrence or
severity of jams.

Numerous observations have been made of jams, and the critical hydrologic
and climatic factors are understood. It is therefore possible to determine
in general terms what conditions are likely to result in jams and related
flooding. The four relevant factors are:

* Winter Ice Conditions - Varieties of ice conditions are possible
depending upon the water temperature and flow history of the river. Of par-
ticular importance is the variation in thickness of the ice cover. If the
ice 18 of uniform thickness throughout the stream length, chances are better
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b. Simple ice Jam

Figure | 3 « TYPES OF ICE JAMS
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| e TYPICAL ICE JAM ON VERMILION HARBOR (March, 1963)

that it will break up uniformly. If however, certain areas are significantly
thicker, these will still be strong when upstream breakup occurs and may
catch the flow of ice as it moves downstream. Long, cold winters with
limited snow cover create the thickest ice; early winter thaws may form par-
tial jams which refreeze in place, creating areas of significantly thicker
ice. These spots are then potential barriers and may cause severe ice jams
during the main spring breakup. Ice formation may also occur in such a way
that significant quantities of frazil ice are formed and deposited on the
underside of the ice cover, which hinders pagsage of 1ice and water during
breakup.

* Water Discharge at Breakup - An early large spring flood will cause the
worst jams in a river because the ice 1s broken while it is relatively
strong. Stronger ice blocks create larger, more stable jams. Rainfall on
frozen ground results in more runoff, creating high river flows. These
flows, along with the larger jams, may result in serious flooding. A late
flood will move decayed ice more easily and the resulting jams will be
weaker. A rapid melt will also increase river flow and improve the probabil-
ity of jamming by creating a large Iinflux of ice.

* Hydraulic Features - As mentioned previously, sharp bends, narrows,
natural or man-made abutments, and shoals are prime areas conducive to ice
jams.

* Wind and Currents - The wind and lake currents at the mouth of the har-
bor have an effect on windrow formation. Northerly winds create the most
hazardous conditions by piling ice up at the mouth, whereas southerly winds
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assist the ice in moving out of the harbor to the open lake. In the river

itself, winds also play a role in the transport and distribution of ice
blocks.

EVALUATION OF BREAKWATER IMPACT ON ICE JAM FLOODING

As discussed previously, ice formation i1s primarily dependent upon water
temperature, and influenced by the thermal and hydraulic effects of currents
and waves. By design, the offshore breakwater has some impact on the waves
and currents at the harbor mouth. Wave action is reduced in the shadow area

between the breakwater and plers, and currents have been deflected by the
structure. o

In the river channel (area south of pier ends), ice formation proceeds as
a function of water temperature and water motion. The effect of the break-
water on currents in the Vermilion River was analyzed through the use of a
computer model (HEC-2). Separate analyses were conducted for several river
flows and a high, average, and low lake level elevation. The maximum change
in computed average river velocity occurred at the lowest lake level. The
results are summarized in Table 8.

Table 8 - Maximum Breakwater Effect on River Velocity
Lake Erie Level = 568.0 (IGLD) (1)

: Maximum Reduction in Velocity

0.8

River Discharge ; Average Velocity : Due to Breakwater
(cfs) (fps) (fps) : )
500 0.34 <0.001 <0.1
1,000 0.68 <0.001 <0.1
3,000 : 2.04 : 0.004 0.2
14,000 " 9.52 0.078

(1) Stanley Consultants, April 1978.

The effect of the breakwater will decrease further at flows below 500
cfs. The flow of the Vermilion River averages about 240 cfs, and is less
than 3,000 cfs 99 percent of the time.

It is concluded that the breakwater does not have a significant effect om
currents in the Vermilion River. Therefore, the formation of ice in the
river 1s the same as before breakwater construction. The only factor changed
is the waves and surge present in the harbor. The reduction in waves and
surge that the breakwater has provided could result in a slight reduction in
the breakup and refreezing of the river ice. This would tend to make the ice
cover more uniform. It must be remembered, however, that river currents and
vind waves within the harbor still can cause breakup of newly formed ice
sheets.
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Ice borings in February 1977 to determine the ice thickness in the river
and shoreward of the breakwater. The results are shown on Figure l4. The
thickness is remarkably consistent at 1.5 to 2 feet throughout the channel
area. Whether this uniformity i{s due in part to the reduction in waves and
surge provided by the breakwater 1s impossible to ascertain, since
no data prior to breakwater construction are available.

The only ways in which the breakwater can have a significant impact on
the growth and transport of ice are:

* Alteration of the river and lake currents.
* Creation of an additional barrier at which ice may collect.

It has been shown that the breakwater has not significantly affected
river currents. Waves and surge have been reduced, thus limiting new ice
breakup and encouraging uniformity of the ice cover in the river. The
thickness data supports this concept. The logical conclusion is that the
breakwater has not had a significant effect on transport in the river channel
since the critical factors (river currents and wind) have not been affected.

In the area between the breakwater and the ends of the piers the break-
water has reduced wave action thus reducing breakup and refreezing of ice
sheets. This quieting of the water will enhance initial formation but will
retard the thickening process. The current patterns in this area have become
more irregular as turbulent eddies are created by the breakwater. The effect
on ice formation of these Instantaneous current variations is {mpossible to i
predict. However, the thickness data does indicate that no bufldup of
thicker ice occurs in the lake channel area. This area hasg sheet ice with
only minor piling up on the south side of the breakwater. Photo 12,
illustrates this condition. The conclusion that can be drawn 1s that the
breakwater has not caused thicker ice formations in the area between the
breakwater and the ends of the piers, and in fact has probably reduced the
ice buildup in this area. This conclusion is substantiated by a comparison
of Photo 9, taken on the same day.

Therefore, in the area around and between the breakwater and the pler
ends, the structure has had significant effects on the distribution of ice.
The breakwater now presents a physical obstruction to lake ice moving toward
the south shore and to a lesser extent ice moving parallel to the shore.
Prior to the breakwater, ice was free to move unhindered in the area offshore
of the piers (Photograph 10). The distribution of ice packs and windrows
formed by the moving ice depended upon the wind and current conditions.
Northerly winds tended to pile up windrows at the pier ends and parallel to
the shore, while southerly winds transported ice away from the harbor mouth.
East or west winds pushed ice against the piers or the fast ice adjacent to
the plers. With the breakwater in place, northerly winds pile up windrows at
the breakwater (Photograph 9) and east and west winds drive packs against
the fast ice in the lake approach channels inside the breakwater. Figure 15
shows the generalized patterns of ice before and after the breakwater
construction.

* ot
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Photo |2 « SHEET ICE BETWEEN BREAKWATER AND PIERS (Jan. 30, 1978)
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lce conditions before and after construction of the offshore breakwater at Vermilion.

Figure /5 - EFFECT OF BREAKWATER ON ICE CONDITIONS
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The potential for ice jams and subsequent flooding has long been a
problem at Vermilion. Jams may occur either in the river itself, or near the
river mouth, as indicated in Figure 1l. Jams in the river are caused when
1ce floes encounter an obstacle or constriction and form a bridge across the
river, upon which additional flors accumulate. The critical factors of river
flow, channel dimensions and constrictions, ice thickness and ice strength
are not affected by the breakwater. The breakwater therefore, does not have
a significant impact on the potential for jams in the river channel south of
Erie Lagoon.

During some winters, the area between the breakwater and pier ends is
still solid sheet ice when the river thaws. This represents the most hazard-
ous ice situation. The flowing ice then hits the fast ice at the piler ends
and a jam is initiated between the piers. The breakwater, with fast ice to
the piers, effectively catches pack ice driven by easterly winds, creating
conditions suitable for windrow formation in the east lake approach channel.

An additional factor influencing ice jam development and subsequent water
level rise is the depth of water. If shallow water is present, the ice jam
may reach the bottom, creating a "dry jam"” (Figure 13) that completely blocks
the river flow. This situation may result in serious flooding. The problem
of ice jamming was considered in the design of the 1973 harbor improvements.
The river channel was dredged to a depth of 8 feet from Huron Street to
Liberty Street, as shown on Figure l. Also observed was the prebreakwater
condition where windrowed ice formed at the end of the piers. Under these
conditions, only a small amount of area was available under the windrowed ice
for water to flow. Postbreakwater conditions cause the windrowed ice to form
at the entrance channels, providing more than twice as much area for the
water to flow. This can be seen by studying Figure 15. These increased
areas will reduce the seriousness of flooding due to ice jams by providing
more area for water to flow under the ice. Due to the complexity of ice
jams, the extent of these improvements is impossible to quantify.

In summary, the location of potential ice jams in the harbor mouth region
has been affected by the breakwater. Jams used to occur at the pier ends;
they now occur anywhere from the pier ends to the east end of the breakwater.
The primary problem is still to provide an outlet to the lake for the ice.
Efforts to provide this path appear to have been hampered by the curved
alignment of the new east lake approach channel. The probability of jams
occurring is now less than in the prebreakwater period, due to elimination of
windrow at the mouth. However, when serious jams occur, local people expect
more difficulty in breaking them up.

CONCLUSIONS REACHED BY STANLEY CONSULTANTS (APRIL 1978)

From its studies, Stanley reached the following conclusions regarding the
breakwater impact on ice formation, ice development and transport, and
breakup and transport from the harbor:

Ice Formation - The breakwater has had very little impact on ice for-
mation in the river channel. The critical factors of temp.rature and river
velocity are not signiffcantly affected by the breakwater. The decrease in
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waves and surge may help for an ice cover of uniform thickness. In the har-

bor mouth area, solid sheet ice is now formed whereas windrows were prevalent
prior to the breakwater. The breakwater has to result in thicker ice between
the breakwater and the piers than in the river channel.

Ice Development and Transport - Ice growth and transport in the river
channel have not been affected. Transport of floes in the vicinity of the
breakwater has been significantly altered. Windrows no longer accumulate
between the piers, but now often form at the ends of the breakwater.

Spring Breakup and Transport From the Harbor - The breakwater has had no
significant impact on ice jaming potential in the river channel upstream of
Erie Lagoon. Channel deepening (to 8 feet) of the reach between Huron Street
and Liberty Street has reduced the potential for flooding due to ice jams in
this area. In the outer harbor area, the location of potential jam spots has
been affected. Jams may now form in the east lake approach channel near the
breakwater east end, whereas windrows at the ends of the piers used to be the
primary jam location. The curved alignment of this channel has made
icebreakwater navigation more hazardous, and according to the Coast Guard, it
is possible that under unusual circumstances, icebreaking might be
impossible. 1t is also noted that if for any reason the KAW (or similar
icebreaker) is not available to assist in breaking up the ice, then the
breakwater and assoclated harbor improvements have had a net beneficial
impact on the potentlal for ice jam flooding.

In summary, Stanley Consultants concluded that the breakwater has had
some effect on the potential for ice jam flooding. The probability for ice
Jams has been reduced due to removal of windrows from the pier ends but the
remote possibility of a serious jam not being broken up and resulting in
serious flooding now appears to be more viable. It is recommended that addi-
tional consideration be given to mitigation of navigatfon problems related to
icebreaking operations by the KAW.

BUFFALO DISTRICT'S EVALUATION AND SUBSEQUENT ACTIONS

To assist in evaluating the breakwater's impact on ice jam flooding, the
District requested review of the Vermilion situation by Corps scientists at
the Cold Regions Research and Engineering Lab (CRREL). CRREL concluded that
the breakwater is an asset for reducing ice jam flooding at the river mouth.
by creating windrowing further into the lake and allowing a longer diffusion
front in deeper water. CRREL also noted that structures similar to the
Vermilion breakwater are used at other locations for just this purpose, while
cautioning that reduction of ice jam flooding potential does not mean that
flooding will not occur in the future. Flooding will occur even under free-
flow conditions when the river channel capacity is exceeeded such as happened
in July 1969 and at other times before the breakwater was constructed.

On these bases, the Buffalo District concluded that the breakwater has
reduced the ice jam flooding potential at Vermilion by eliminating windrowing
at the ends of the piers. However, as recommended by Stanley Consultants,
the District also concluded that additional consideration should be given to
the need for mitigating navigation problems related to icebreaking operations
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by the Coast Guard. This analysis was performed by Tetra Tech Inc. under a
1979 contract with the Buffalo District. The Tetra Tech report is presented
in its entirety as Appendix B to this report, and summarized below.

Tetra Techs Study of Possible Harbor Modifications to Improve Icebreaking
Operations

a. Design Coast Guard Vessels

Upon iniiiating coordination with the 9th Coast Guard District which per-
forms icebreaking at Vermilion and in other recreational harbors as a service
to the communities rather than a designated mission, Tetra Tech found that
the Coast Guard was replacing the 110-foot cutters with the larger, more
powerful 140-foot class of vessel. As a result, the District modified the
contract with Tetra Tech to include evaluation of desired harbor modifica-
tions for both the 140-foot vessel (Design Condition 1) and the 110-foot
vessel (Design Condition 2).

b. Findings for Design Condition 2 (110-Foot Vessel)

Based on the Coast Guard's past performance, both before and after
construction of the breakwater, Tetra Tech concluded that no further harbor
modifications are required to permit effective icebreaking operations with
the 110-foot cutter at Vermilion Harbor. However, conditions of high river
flow and/or the threat of sudden failure of an upstream jam could release a
sudden surge of water and ice to the river mouth, possibly forcing a cutter
in close proximity against the breakwater, jeopardizing both crew and vessel.
Strong southerly winds could produce the same result. As a result, these
vessels have not always proceeded into the inner harbor or upriver when
hazardous conditions exist, and supplemental icebreaking operations near the
river mouth by local officials have been required. Based on these
conclusions, alternative designs for modification of Vermilion Harbor to
accommodate the 110-foot cutter were not required.

c. Findings for Design Condition 1 (140-Foot Vessel)

This new vessel, which is already operating on the Great Lakes, is
expected to replace the 110-foot cutters on the Lakes in the next few years.
Since its bagic winter mlission is to aid commercial navigation during the ice
season, these new vessels have no problem in operating in commercial harbors.
However, in recreational harbors such as Vermilion and Rocky River on Lake
Erie, existing project depths are insufficient for the greater drafts
required by the 140-foot icebreakers. With a static draft of 12.5 feet and
beam of 37.5 feet, the Coast Guard has stated that a water depth of 15 feet
is required for the 140-footers. The existing authorized project depth at
Vermilion 1s 12 feet below Low Water Datum (LWD) or 3 feet less than needed
for the 140-footer when the lake level is at LWD. Therefore, additional
deepening will be required to allow entry of these new vessels.
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Three alternative designs were evaluated to provide harbor access by the
140-foot 1cebreaker:

Alternative 1 - Deepening of existing channels;

Alternative 2 - Breaching of the breakwater, and deepening of appropriate 1
channels; and,

Alternative 3 - Removal of the breakwater, and deepening of the entrance
channel.

Figures 16, 17, and 18 show the plan view for Alternatives 1 through 3,
respectively. Associated quantities, costs, and beneficial and adverse
effects of each of these alternatives are discussed in Chapter 4 of Appendix
B. Table 9, provides a qualitative comparison of the alternatives, based on
functional/engineering, environmental, economic, and acceptability criteria.
From the matrix, Alternative 1, Route 2 (deepening of the East Entrance
Channel only) ranks highest overall, followed closely by Alternative 4, the
"No—-Action” alternative. With a 200-foot wide entrance channel widening into
a turning basin at its southerly limit, the total first cost for Alternative
1, Route 2, would be approximately $187,000. Annual maintenance for the
total harbor project (7,450 cy/year) would be approximately $87,000, with the
additional dredging required specifically for the 15-foot project approxi-
mately 1,650 cy/year, or about $20,000 of the total of $87,000. As would be
expected, Alternatives 2 and 3 would produce adverse wave conditions at the
harbor and river entrances, thus adversely affecting recreational navigation
at Vermilion Harbor. Based on consideration of both positive and negative
aspects of the alternative plans, Tetra Tech concluded that Alternative 1,
Route 2, best serves the objective of providing improvements needed for i
icebreaking operations at Vermilion Harbor the the new 140-foot vessel.

CONCLUSIONS REACHED BY BUFFALO DISTRICT

Design Condition 2 (110-Foot Vessel)

The District concludes that no channel or harbor modification is required
to allow icebreaking activities to be successfully undertaken when employing
the 110-foot vessel. The Coast Guard has shown that the 110-foot cutter can
enter the harbor to perform icebreaking operations. The winter of 1980
showed the ability of the 110-foot ARUNDEL to safely navigate through the
harbor entrance and proceed upriver to near the head of navigation under
favorable river and weather conditions. This serves to indicate that if the
110-foot vessel was still available for icebreaking in Vermilion Harbor, no
channel or structural modification of the Federal navigation works at
Vermilion would be required.

Design Condition 1 (140-Foot Vessel)

The Coast Guard icebreaking fleet on Lake Erie is presently in a state of
change. The Coast Guard has indicated that the traditionally used 110-foot
cutter will no longer be available to serve the future needs of the city of
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Vermilion. This vessel, which has shown its effectiveness and ability to
conduct safe and efficient icebreaking operations in the authorized 12-foot
depths of Vermilion Harbor, will soon be replaced by a larger, faster, more
efficient 140-foot vessel class.

This should provide more effective icebreaking capability in the commer-
cial shipping lanes, which is the primary objective of the Coast Guard
icebreaking program. The larger l40~foot class icebreaker has a 12.5-foot
draft and requires a 15-foot water draft for safe icebreaking operation. The
Vermilion Harbor Channel has been Federally authorized to be maintained at a
depth of 12 feet in the River and Harbors Act of 1875 for commercial fishing.
Therefore, if the channel is not (eepened, the vessel could not break ice at
Vermilion unless a relatively high lake level (571.6 feet, IGLD) existed.
Based on historical lake level information, the 571.6-foot lake level has
existed throughout the January-March period only 5 times in the last 60
years. Thus, unless the entrance channel to Vermilion is deepened beyond
the 12-foo- authorired depth, it is expected that the new 140-~foot Coast
Guard icebreaking vessel cannot be used routinely. Therefore, the District
concludes that additional project depth should be provided at Vermilion
Harbor to permit continued icebreaking operation by the new 140-foot vessel.

Authority for Pogsible Modifications to Accommodate Larger Coast Guard
Vessels for Icebreaking Purposes

It is concluded that Congressional authorization will be required to per-
form additional deepening from -12 feet LWD to -15 feet LWD in the East
Entrance Channel. The appropriate legislature authority is Section 216 of
Public Law 91-611 (River and Harbor and Flood Control Act of 1970) which
authorizes review of and report to Congress on the operation of completed
projects when found advisable due to significantly changed physical or eco-
nomic conditions. This report to Congress would be in the form of a separate
letter report for modification of the existing navigation project due to
changed icebreaking operations by the U.S. Coast Guard.

BUFFALO DISTRICT'S RECOMMENDATIONS

It is recommended that no further study of the effect of the detached
breakwater on jce—-jam flooding be made. However, because of changed con-
ditions consisting of a program by the U.S. Coast Guard to replace the
110-foot cut~ers now operating on the Great Lakes with larger 140-foot
vegsels, {v « further recommended that consideration be given to deepen or
otherwise . iy the Vermilion Harbor project to accommodate these larger
vesgels. The appropriate authority to obtain Congressional Authorization to
modify Vermilion Harbor, if required, is Section 216 of PL 91-611. The
reporting document to Congress would be in the form of a letter report pre-
pared specifically for this purpose.
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FREE - FLOW FLOODING

INTRODUCTION

The Vermilion River has a history of flooding so severe that within a
5-year period the Buffalo Di{strict published two reports pertaining to
magnitude, frequency, and prevention of future floods. The first study
report was published in 1965, long before the breakwater was constructed.
This study was requested by the state of Ohio because the Vermilion River had
a history of serious flooding. Concernud local and State agencies realized
the need for a report which summarized past flooding and predicted the magni-
tude and frequency of future floods. The report was to provide a means by
which the hazards and damages from future floods could be anticipated and
reduced, and to provide a tool for sound flood plain management. The secoand
report, covering the record flood of July 1969, also predated the breakwater.
Based on available high water marks, the 1969 flood reached higher elevatioas
than a 1913 flood, which had been the greatest historical flood. Because the
1969 event was so large, the Buffalo District prepared the report to empha-
size the hazards of a major flood, and to warn that future development in the
flood plain would result in larger damages unless that development was under-
taken with a knowledge of flooding problems in the area. Since the detached
breakwater was completed in 1973, residents near the lower reach of the river
have implied that the structure increases the flood potential by raising the
flood profile. This section will evaluate the impact of the detached break-
water on free flow flooding by analyzing both the hydraulic conditions in the
vicinity of the breakwater and the change in water level at the river mouth.
The study of free-flow conditions was performed by Stanley Consultants and

the results presented in Chapter 6 of the April 1978 Breakwater Impact Study
Report.

HYDRAULIC ANALYSIS

Reference Datum

All the elevations used in this section are measured from National
Geodetic Vertical Datum of 1929 (NGVD-1929). These values are 1.6 feet above
corresponding levels based on International Great Lakes Datum, 1955
(IGLD-1955). For example, an elevation of 569.6 (NDVD Datum) 18 equal to
568.0 (IGLD).

Hydraulic Criteria

In order to evaluate the effects of the detached breakwater on flooding,
Stani:r Consultants utilized several sets of factors:

. Discharge Data:
~ Values used in the 1977 Flood Insurance Study

- Revised values of the above FIS data.

by
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. Lake Levels:

~ 569.6 feet (NGVD) - an extremely low value. The monthly mean level
of Lake Erie has dropped to, or fallen below, elevation 569.6 only
four different times in over 100 years. Therefore, the chances of
any lower level coinciding with a flood on the Vermilion River are
very slight.

~ 572.0 feet (NGVD) - an average level. This is close to the arith-
metic average of all lake levels since 1860.

~ 575.9 feet (NGVD) — a high level. This corresponds to a lake lavel
with a recurrence interval of about 20 years on an instantaneous
basis. As in the case of the low level, the chances of a lake level
higher than 575.9 coinciding with a flood on the Vermilion River are
very slight. Analysis of this condition is the most critical, since
it is during periods of high lake levels that the potential for
damaging floods 1is highest.

. Channel Bed Conditions:
- Both approach channels at design depth and width.

- The east approach channel silted to such a degree as to be
identical to conditions prior to dredging in that area in 1973.
The west channel filled to such a degree as to be identical to
conditions prior to dredging in that area in 1976. This was
considered to be the most adverge state.

. Distribution of total peak discharge:
- All flow passes through west approach chaunnel.
- All flow passes through east channel.

- The flow splits in such a manner that water velocity is the same
in both channels.

Methodology

For each of the three critical lake levels, the increase in flood eleva-
tion at the entrance channel mouth (Location B on Figure 19) was manually
computed for a wide range of possible flows in the channel. Computations
showed that, the lower the flow, the smaller the increase in water surface
elevation at Locatlon B. Table 10 lists the water surface elevation at the
mouth for a range of river flows, hoth with and without the breakwater. In
order to determine the maximum flow that can be conveyed in the entrance

- channel, a series of step~backwater (backwater) computations using Manning's

equation were made, beginning at the mouth of the channel at Location B. A
range of discharges was considered for each lake level. Starting water sur-
face elevations were set equal to the lake level plus the increase caused by
the breakwater. The largest flow which could be contained within the
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entrance channel without overtopping the West Pier or west bank would be the
one with the largest rise in floodwater elevations which would be created by
the breakwater.

Backwater analyses at each lake level were also conducted for peak
discharges which were larger than the maximum peak discharge which could be
affected by the breakwater. These analyses were begun at the point at which
vater in excess of the maximum peak discharge flows over the West Pier. The
total backwater analysis, therefore, considers the maximum peak channel
discharge from the river mouth to the point of overflow, and the total flood
flow from this point upstream.

EFFECT OF THE BREAKWATER ON RIVER FLOOD ELEVATIONS

From review of the Flood Insurance Study and preliminary calculations, it
was concluded that at each of the three studied lake levels the harbor
entrance channel has some maximum capacity of flow which would cause water to
overtop the West Pier (Figure 20). These calculations also indicated channel
bed conditions of both the east and west approach channels had a negligible
effect on flood levels.

DETACHED
« |BREAKWATER L l
\ J ,‘
\\ \\\ 0/ 7
N /
AN ~-Z__[TAKE APPROACH
N y CHANNEL

Figure 20 - FLOODWATER PATHS

By trial and error, the maximum channel capacity before overtopping the
West Pler was determined for each of the three levels (Table 11).
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Table 11 - Peak Discharges and Lake Levels Considered

Peak Vermilion River Discharges : Lake Erie Levels
Recurrence : ¢ Recurrence : Lake Level
Interval : Peak Discharge : Interval : IGLD- : IGLD-
(Years) : (cfs) : (Years) : 1955 : 1929
10 : 14,900 : 1 : 568.0 : 569.6
50 : 28,700 : 2 H 570.4 : 571.0
100 : 37,300 : 20 H

574.3 575.9

500 : 67,800 : : :

On the basis of these computations, backwater calculations were made for
various combinations of river discharge and coincident lak: level. As shown
in Table 10, it was found that the maximum increase in fl>od level due to the
breakwater would occur near the ends of the piers (Location B on Figure 19),
and would range between 0.1 and 0.3 foot, depending on the flow and lake
stage. Tables 12, 13 and 14 provide a summary comparison of the water sur-
face elevations at three locations for various Lake Erie stages and Vermilion
River discharges both with and without the breakwater. Near the downstream
limit of the residential development at Erie Lagoon (Table 12), the maximum
increase in water level would be approximately 0.1 foct. Further upstream
near the Liberty Avenue Bridge, the maximum increase for the most critical
combination of river flow and lake stage 18 further reduced to about 0.05
foot (Table 13). Further upstream at State Route 2 the breakwater has no
effect on the water surface elevation (Table 14).

CONCLUSIONS

Based on the studies performed by Stanley Consultants, it is concluded
that the detached breakwater has a negligible effect on free-flow flooding in
the developed areas along the Vermilion River. Therefore, no further con-
sideration of mitigation for free-flow flooding 18 warranted.

However, it must be recognized that flooding along the river will occur

when the river channel capacity is exceeded such as happened in July 1969 and
at other times before the breakwater was constructed.
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SEDIMENTATION

INTRODUCTION

Sedimentation accumulation in the Vermilion River and the adjoining
Lagoons has been an area of concern to the residents of Vermilion. Residents
contend that the breakwater has altered the tramnsport of sediments in the
river and outer harbor.

The purpose of this study is to determine what impact the detached break-
water has on this process in the Vermilion River and Lagoouns located north of
the Liberty Street (Highway 6) bridge. The study was performed by Stanley
Consultants under contract to the Buffalo District. This section summarizes
the study results, and provides the Buffalo District's conclusion regarding
the need for mitigation of this impact due to construction of the offshore
breakwater.

The drainage area of the Vermilion River includes 272 square miles
located in parts of five Ohio counties. Land use is primarily agricultural
with several large communities. Eroded soll from these regions wash into the
river and are carried along with the flow as long as the velocity is high
enough to keep the sediment particles in suspension. In the areas of the
Vermilion River where the river gradient flattens out, the velocity will
decrease and the larger, heavier soil particles will settle to the chanmel
bottom. The natural backwater effect of Lake Erie enhances sedimentation in
the river, harbor, and Lagoon area by reducing the hydraulic gradieat and
slowing the velocity of the river flow so that, under natural conditions,
sediment buildup in the river will vary from year to year.

The two primary sources of sediment in the Vermilion River are solids
discharged from sewage treatment plants and eroded soil. The amount of
suspended solids from the Vermilion sewage treatment plant is approximately
25 tons per year and is ne_ligible when compared to an average of about
125,000 tons of suspended sediment load per year in the Vermilion River.

The sediment load in the river is dependent on the river flow. During
low flow periods, most of the water in the river comes from ground water
sources, and the sediment load is relatively low. During high flow periods,
most of the water in the river will come from overland runoff following
storms, and the water contains high concentrations of sediment. These higuer
sediment concentrations combined with the higher flow will result in sediment
loads transported by the river increasing at a rate much faster than the
increase in river flow. High river flows will therefore carry proportionally
much higher gediment loads than low flows.

HISTORY OF SEDIMENT ACCUMULATION

Prior to the construction of the detached breakwater in 1973, maintenance
dredging of Vermilion Harbor (including the Vermilion River portion) was
infrequently performed. Prior to 1874, the entrance channel was maintained
to the 8-foot depth. Since 1874, the entrance channel has been maintained to
approximately the 12-foot authorized project depth. Since construction of
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the breakwater, maintenance harbor dredging has been performed a number of
times. The history of the dredging program, both before and after construc~
tion of the breakwater in 1973, is summarized below.

Dredging Prior to Breakwater Construction in 1973

Sediment buildup in the Vermilion River has caused interference with
navigation during past years and several dredging projects have been under-
taken. Between 1874 and 1878, the piers were extended to their present loca-
tion in Lake Erie and the river was dredged to a depth of 12 feet for a
distance of approximately 1,335 feet upstream from the outer ends of the
entrance plers. During 1915 and 1916, the entrance channel was dredged by
the Federal Government to 12-foot depth and local interests dredged the river
channel upstream from the Federal project limit. Between 1930 and 1937,
dredging upstream of the Federal project to the vicinity of the Liberty
Street bridge was undertaken by private interests. During 1935, shoal
material was dredged from the entrance to the river channel. No record of
additional major dredging projects in the river channel are encountered until
1969, when a large shoal was removed from the channel entrance following the
July 1969 flood.

The Erie, Ontario, Superior, and Huron Lagoons, constructed by private
interests, were completed in 1933. Silt accumulated in the lagoons over a
period of years and was causing some problems with navigation as early as
1950. 1In 1955, a permit was obtained from the Corps of Engineers to dredge
the lagoons; however, the actual dredging was not accomplished until 1959
when the lagoons were dredged to a depth of approximately 8 feet below low
water datum (IGLD 568.6).

The data indicates that sediment deposition in the lagoons has been
occurring since the lagoons were constructed in 1933. Sediment buildup
varies from year to year depending upon the suspended sediment load carried
in the river during a given year.

Shallow areas exist near the mouths of the lagoons and near the shore
around some of the bends. It is anticipated that these shoals may interfere
with navigation. When water enters the lagoons from the river, the veloci-
ties decrease substantially. This causes the larger sediment particles
carried in the water to settle out near the mouth of the lagoon thereby
causing the high sediment buildup in these areas. Sediment buildup near the
shoreline and around curves occurs in quiet areas where velocities are sig-
nificantly reduced.

Dredging Subsequent to Breakwater Construction in 1973

During 1973 and 1974, the offghore breakwater was comstructed and the
East and Vest Lake Approach Channels were dredged to the depths shown in
Figure 21.

Table 15 summarizes the history of dredging operations at Vermilion
Harbor during and after construction of the breakwater in 1973. From the
tablulation it is seen that maintenance dredging has been performed on five
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separate occassions since 1973. No dredging was performed in 1980 and .- ne
i8s scheduled for 1981.

Table 15 ~ Dredging History at Vermilion Harbor Since
Completion of Breakwater in 1973

: Cost/Cubic Yard :

6. Oct-Nov 1979
(Maintenance)

23,000 : 147,200 6.40 7.00 Deepwater disposal

Date ¢ Volume : :At Time :Escalated:
Purpose of ¢ Dredged: Total : of : to :
Dredging : (c.y.) : Cost :Dredging:1980 P.L.: Disposal Location
: : $ : $ $ :
1. Sep-Dec 1973 : 25,000 : 187,900 : 7.30 : 12.20 : Land & deepwater
(Harbor Mod) : : : : :
2. June 1974 : 5,900 : 24,000 : 4.10 6.30 : Beach on west side
(Maintenance): : : : : of harbor
3. PFebruary 1975: 3,000 : 10,300 : 3.40 : 5.40 : Beach on west side
(Maintenance): : : : : of harbor
4. Nov-Dec 1975 : 10,850 : 53,200 : 4.90 : 7.20 : Nakomis Beach, east
(Maintenance): : : : : of harbor and deep-
: : : : : water disposal
5. 1978 : 3,496 : 18,000 5.15 6.23 Deepwater disposal
(Maintenance): :

.
se oo as s ee ¢ g0
.

Figure 22 shows the harbor areas where high sediment buildup tends to
occur and maintenance dredging 1s most concentrated.

Sediment buildup along the pier at the east edge of the river entrance
channel in the eastern lake approach has been an area of concern during the
years of 1973 through 1975 as evidenced by the two emergency dredging opera-
tions which were undertaken in 1974 and 1975. The sediment along the east
edge of the channel consisted primarily of beach sand blown or washed over
the east pler during northeasterly storms. Large stone blocks were placed on
top of a portion of the east pier in August 1974 to reduce sand movement into
the river channel. The large stone blocks were not immediately effective and
emergency dredging was required after their installation in 1975. This area
has not needed emergency dredging since 1975, therefore it is assumed that
the stones placed in 1975 have had a beneficlal effect and the problem has
stabilized. Routine maintenance dredging between the piers and upriver to
the upstream limit of the project was undertaken in 1979.
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SEDIMENT COMPOSITION

Sediment samples of the lake approach channels and the river channel were
collected by Stanley Consultants during August 1976 and May - August 1977.

The samples collected by Stanley Consultants were analyzed for grain size and
organic countent.

Sample locations for the 1976 and 1977 sampling are shown in Figure 23,
while material classification and organic content are shown in Table 16.
Examination of the results in Table 16 reveal that samples collected from the
Vermilion River upstream of the plers consist of silt and clay sized
particles. Analysis of samples collected in the lake approach channels
between the river piers and the detached breakwater indicates that material
deposited in this area consists primarily of silt and clay sized particles
and therefore is of river origin. Some sand was encountered lmmediately
northeast of the end of the east pier and immediately northwest of the end of
the west pler, indicating that transport of beach or lake bottom material to
this areg is occurring. The organic content was higher in samples collected
in the Vermilion River channel than it was in samples collected in the lake
approach area.

The Buffalo District has also taken samples during July 1978, October -
November 1979 and September 1981. The 1978 and 1979 samples were analyzed
for grain size as well as organic content. In addition, the 1981 samples are
being chemically analyzed for nutrients, heavy metals, selected pesticides,
PCB's, oil and grease and other pollutants. The results of these sampling
programs substantiated the results and conclusions of the Stanley analysis.
Results of these Corps sampling programs are available from the Coastal
Section of the Buffalo District upon request.

BREAKWATER EFFECT ON SEDIMENT ACCUMULATION
To facilitate analysis of the study area, the project was divided into
three sections: the Lagoons and River Channel; the River Entrance Channel;

and the Lake Approach Channel.

Effect of the Breakwater on Lagoons and River Chanmnel

For the detached breakwater to affect sedimentation in the Vermilion
River, the breakwater:

~ would have to act as a blockade causing an increase in the river's
depth with a proportionate decrease in its velocity, or

~ would have to affect the type or amount of sediment that enters the
river, or

~ would have to reduce the cleanout character by reducing surge or some
other natural phenomena.
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Table 16 - Material Classification of Sediment Samples (1)

"ﬂ.h_g-.w‘w - -

o~
g

Sample : Material :0rganic Content
Location: Classification :(X Dry Weight)
1 :SLIt and clay ; 1.1
2 ;Fine sand ; 0.5
3 ;Fine sand ; 0.5
4 ;Pine sand, some gravel and some silt and clay ; 0.7
5 ;Silt and clay ; 1.4
6 ;Fine sand ; 0.3
7 ;Pine sand, silt and clay, leaves and twigs ; 2.2
8 ;Fine sand ; 0.6
9 ;Silt and clay, leaves ; 2.0
10 ;Silt and clay : 1.1
11 ::sn: and clay 1.5
12 ;Silt and clay, some sand ; 2.1
3 2811t and clay ; 1.8
14 ;Silt and clay ; N/A (2)
15 2811t and clay ; N/A (2)
16 :Silt and clay, trace sand f N/A (2)
17 ;Large stones ; N/A (2)
18 ;Fine sand ; N/A (2)
19 ;Silt and clay, trace sand ; N/A (2)
20 ;Cobbles ; N/A (2)
21 ;Hard bottom ; N/A (2)
22 ;Hediun sand ; N/A (2)
23 ;nard bottom ; N/A (2)
24 ;Hard bottom ; N/A (2)

(1) Stanley Consultants Report, April 1978
(2) Not Analyzed (Corps of Engineers Saamples)
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a. Effect on Velocity ,

A HEC-2 computer model was used to determine river velocities with and
without the breakwater. A flow of 500 cfs was chosen as low flow for the
first set of computer runs. In order to check all cases, separate computer
runs were made assuming a high lake level (574.3, IGLD), a low lake level
(568.0), and an average lake level (570.4). Computer runs were also made
assuming first that all flow from the river passed through the east lake
approach channel and then as a separate run assuming that all flow passed
through the west lake approach channel. Runs were made using the design
channel depth and then separate runs were made assuming that a portion of the
lake approach channel had silted in. The maximum change in computed river
velocity due to the breakwater occurred at the lowest lake levels. Average
river velocity at high and low lake levels and the change in river velocity
at low lake levels caused by the breakwater are summarized in Table 17. The
computer runs indicated that the detached breakwater has essentlally no
effect on the velocity on the river channel at a discharge of 500 cfs. At ‘
lower flow rates, the effect will also be negligible. i

Computer runs for situations similar to those described above were also
made assuming a flow of 1,000 cfs in the Vermilion River. Results of these
computer runs indicate that the detached breakwater has essentially no effect
on the velocity of the river at a discharge of 1,000 cfs (reduction in veloc-
ity of less than 0.001 ft/sec as shown in Table 17). A flow rate of 3,000
cfs was also selected for analysis. It should be noted that flow in the
Vermilion River is less than 3,000 cfs, approximately 99 percent of the time.
At a flow of 3,000 cfs, the velocity is approximately 2.0 fps, and the change
caused by the detached breakwater is less than 0.01 fps and is considered
insignificant.

A flow rate of 14,000 cfs was selected as the maximum rate because it 1is
the amount of flow which the main channel of the river can carry at high
levels without overtopping the plers. At this flow, the computer model indi-~
cates the velocity decrease in the river is less than 0.08 feet per second,
also considered to be negl .. " le.

Table 17 - Breakwater Effect on River Velocity (1)

River

Discharge :

Average Velocity :

High Lake Level

Average Velocity :

Low Lake Level

Maximum Reduction in
tVelocity Due to Breakwater¥*

(cfs) : (fps) : (fps) : (fps) Percent
500 ; 0.22 : 0.34 : <0.001 ' <0.1
1,000 Z 0.44 ; 0.68 : <0.001 ; <0.1
3,000 : 1.31 : 2.04 : 0.004 : 0.2
14,000 ; 6.12 : 9.52 ; 0.078 ; 0.8

o we

* occurs at low lake level

(1) Stanley Consultants Report; April 1978

88




b. Effect on Sediment Load

Sediment accumulation along both the east edge of the river entrance
channel and the eastern lake approach have been the areas of greatest
concern. The sediment along the east edge of the channel consists primarily
of beach sand blown or washed over the east pler during northeasterly storms.
With this possible exception, the offshore breakwater has no effect on the
amount or type of sediment which enters the Vermilion Kiver.

c. Effect on Cleanout

The offshore breakwater has reduced the surge effect which existed in
the lagoons and river channel during storms prior to the construction of the
breakwater. Cleanout phenomena is not affected since the surging which
existed prior to construction of the breakwater did not result in velocities
large enough to scour sediment from the bottom of lagoons. Also, this type
of surging would not result in a net flow through the area capable of
removing significant quantities of sediment even if it were scoured into
suspension.

d. Conclusions

With the breakwater acting as a restriction, there 1s no depth change in
the river since the related decrease in river activity is negligible.

The offshore breakwater has no effect on the type or amount of sediment
which enters the Vermilion River.

There 18 no known natural phenomena which existed either before or after
construction of the offshore breakwater which affects the rate of sediment
accumulation in the lagoons or the river channel.

Effect of the Breakwater on River Entrance and Lake Approach Channels

Since construction of the breakwater in 1973, dredging of the river
entrance channel and lake approach channel has been performed on a numbec of
occasions (see Table 15, preceeding). Between 1935 and 1973, no dredging
was performed except in 1969 when a large shoal was removed from the channel
entrance following the July 1969 flood. This indicates that the breakwater
has undoubtedly contributed to the umount of sedimentation in these areas
although increased shoreline erosion during the recent high lake level period
is partially causative.

The lake approach channels were constructed as part of the detached
breakwater project. The sediment deposits which have occurred in the chan-
nels consist of both clay and silt sized paricles and some pockets of silty
sand. The clay and silt content indicates that some of this sediment is
carried in the Vermilion River. The sand i3 presently primarlly near the
pler ends at the river entrance, and is probably transported into this area
by lake wave action and associated littoral currents. A majority of the silt
and clay particles frow the Vermilion River which settle in the lake approach
channels behind the breakwater would most likely be carried northerly to the
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deeper part of the lake if the breakwater were not in existence. In
addition, the dredging activity makes the approach channels lower than the
natural area thereby tending to trap the sediment. It therefore appears that
the breakwater is at least partially responsible for sediment deposition in
the lake approach channels. However, maintenance dredging is performed, as
required, to maintain authorized project depths in Vermilion Harbor.

CONCLUSIONS

The natural backwater effect of Lake Erie enhances sedimentation in both
the river and lagoon area by reducing the hydraulic gradient and slowing the
velocity of the river. 1In the period following construction of the
breakwater, scouring action during periods of high discharge has kept the
main (center) channel close to project depths. Rends in the river, however,
have shifted somewhat by eroding on one side of the river, with sediment
buildup on the other. This is caused by natural processes and is not
influenced by the breakwater.

Since the breakwater has no significant effect the flow velocity in the
Vermilion River, it has no effect on the rate of sediment accumulation in the
lagoons or river channel. Therefore, mitigation of sediment accumulation in
the lagoous and river channel 1s not required. However, it appears that the
offshore breakwater does cause some sedimentation in the lake approach chan-~
nels and may possibly increase the rate of sediment accumulation along the
edge of the river entrance channel near the east pler. Since mitigation of
this effect is already provided in the form of periodic maintenance dredging,
it is concluded that no further action is necessary for mitigaticn of addi-
tional harbor sedimentation caused by the detached breakwater.
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NAVIGATION

INTRODUCTION

The purpose of this study was to analyze the impacts of the recently
constructed offshore breakwater on navigation safety in Vermilion Harbor.
Analysis of these impacts will include consideration of the protection
afforded against wave action, the change in traffic patterns and changes in
the visual conditions at the harbor mouth. Problem areas, identified through
analysis of harbor conditions and survey of boater opinions, will be
described with respect to safe boat navigation at Vermilion.

Navigation factors important for safe operation of all craft using the
entrance of Vermilion Harbor include:

. Harbor Configuration - the location and dimensions of channels, piers,
breakwater, and lights.

+ Channel depth as related to vessel draft.

« Traffic congestion related to numbers of other vessels entering and
leaving the harbor; especially during storms.

TRAFFIC PATTERNS AND CONGESTION

The detached breakwater was constructed to provide a zone of calm water
in which to maneuver into and out of the entrance channels. The location and
exteat of the zone protected from northeast and northwest waves before and
after breakwater construction 1s shown on Figures 24 and 25, respectively.
Before breakwater construction, boats could only approach the unprotected
river channel 'straight-in'. When seas were following (or quartering) signi-
ficant power was necessary to maintain sufficient speed to allow controlled
steering of a boat. This condition could prove hazardous to an inexperienced
boat operator, particularly one with an underpowered boat. After construc-
tion of the breakwater, a zone protected from waves was created of sufficient
size and configuration to permit vessels approaching the river mouth to enter
the channel from the open lake at either end of the breakwater. An operator
can now always bring his boat into the harbor without encountering following
seas by choosing the appropriate lake approach channel. This results in
safer boating operation.

Boats entering and leaving the harbor are governed by Rules of the Road
(RR), as published in U. S. Coast Guard Document 172. 1In accord with RR,
vessels operating in calm to moderate wind and sea conditions (wind O to 16
knots) should enter the hzrbor using the west lake approach channel.

91




|

i
ol
i
i
i
|
’_' ';"NOTE: Wave Dittraction is ignored L B NOTE Wave Dittraction is |gnored o - 1
.,\-‘, .‘ ".,', N " ) "4, '.%_: .
7 '*n..' e-.L‘ﬂ. kS ‘
L A K E "~ % "E Rl E - ’
» N IS PN . |
k Yo, ' o 1 i
LEGEND = = .. ._‘3,3,,_ - o - !
: T, [i2)ProjectDepth - T ‘
.. Boats Enltering Harbor . Infeet . O 0 N ‘
.+ Area With Following Sea R 1/ ““Boats Entering Harbor -
E 3 S ) : - Area With Following Sea )
i »_.P s . i
£ N " P .
~LEGenD . - | T o
{i2] Project Depth | LA e
] in 1eet s A [ .
M . 1 Y l.l ' ) L
i v o . ‘ ‘ >
o !
L T VERMILION LIGNY, :
s s X A\, i
-~ '"_"2‘_.' N ‘ 5 t
N g | ;
o (4 l ! 3
' =“' PROTECTED
2
- 3 ZONE
PROTECTED by |
|
il
|
[}
Protected zone at harbor mouth with northeast wind and wave conditions for boat traffic enter-
ing harbor before and after breakwater construction.
Figure 24 + PROTECTED ZONE WITH NORTHEAST WIND
\’ 1
9
92
o~ - - - . ,
-9




Ead . :
R N 4

B4 .-“»;’:3’
oy o

 NOTE: Wave Diffraction is ignored
NS R ¥ AL AR

enls
.

3 3 1 b .
o g3 ,.‘f!g 4 >

e

" LEGEND

e, ot

sy Boats Entering Hﬂrbor"-
P # Area With Following Sea

AST PIER LIGHT

{iZ] Project Depth
7
@

in feet

Protected zon
ing harbor before and after breakwater construction.

@ at harbor ou

3 . ;
L .

‘.f':?ﬁ‘,NéTE: Wave
g

AR

+ R T -t
Boats Entering Harbor *~ .~

Figure 25 « PROTECTED ZONE WITH NORTHWEST WIND

93

[T YR




P

\

Departures should likewise be accomplished using the east lake approach
channel.

In actual practice, boaters do not always follow the prescribed
procedures, but rather enter the harbor by the most convenient route given
the prevailing wind and wave conditions. The result is that boats may enter
the harbor from both lake approach channels during peak hours, and the pro-
tected area inside the breakwater can become congested.

This is particularly a problem when sudden squalls force a large number
of boats to seek shelter quickly. Several boaters have reported difficulty

in entering the channel due to this congestion, with as many as 25 boats laid
up inside the breakwater.

Congestion in the harbor mouth is normally of short duration and occurs
during periods of peak harbor usage. Harbor traffic is at a peak during
weekend or holiday afternoons with warm, sunny weather. Figure 26 shows the
general increase in boat registrations in the area, and it is likely that the
harbor areas would be more congested now even if the breakwater had not been
built. The congestion in the area between the pier ends and the breakwater
has occurred only since construction of the wall. Prior to construction,
boats were forced to line up in the open lake when entering the harbor, and
channel congestion was minimized except under storm conditions.

In summary, congestion of the river channel has always been somewhat of a
problem, and 1s related to boat use, not the breakwater. The area between
the breakwater and piers is now congested on occasion, whereas the traffic
previously distributed itself throughout the general lake vicinity. However,
this congestion occurs in calm water, whereas, the breakwaater it occurred in
before, was in rough water conditions. There are no reports of accidents due
to this congestion, and local boaters do not feel a significant hazard has

been created.

RESTRICTED VISIBILITY AND BLIND CORNERS

Safe navigation at Vermilion Harbor depends a great deal on the ability
of each skipper to see other boats in time to minimize risk of collision.
Several aspects affecting visibility include:

. Height of eye above water for each skipper.

. Lake level in relation to the top elevation of plers and breakwater.

. Limited visibility zones within the harbor approach area.

These factors may result in the creation of certain navigation hazards
related to limited visibility. An example of this would be a blind corner,

where a boat would not be able to see another boat because of an obstruction
between them (see Figures 27 and 28).

Height of eye above the water surface varies with the type of boat from
small, open boats to large cruisers with tlying bridge configuration. At
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Vermilion, the predominant number of boats are small to medium size with
corresponding eye height above water from 3 to 8 feet. Commercial fishing
and large cruising boats have more visibility.

Harbor structures protruding above the lake surface can block visibility
depending on lake levels and height of eye. The top of breakwater is 10 feet
and the plers extend 6.5 feet above LWD. During periods of high lake levels,
such as in 1973, the tops of breakwater and piers would be 7.0 and 3.5 feet
above the water surface, respectively. It can be seen that changes in lake
levels result in definite changes in the way harbor structures block visibil-
ity from harbor craft.

Potentially hazardous situations in which restricted visibility is a
major factor have been identified through field survey observation and
analysis. Vessels operating in the lake approach channels near the entrance
piers are depicted on Figure 27. These four areas each represent situations
in which a 'blind' corner or zone is present for some types of boats,
depending on the existing lake level. The situations at each end of the
offshore breakwater are the most hazardous, due to the higher elevation of
the breakwater. This zone is also in the area of greater traffic density.
At the pler ends, depicted in situations 3 and 4 on Figure 27, a blind zone
is only created for the smaller boats, and only when lake levels are low.
Situations 3 and 4 on Figure 28 existed prior to comnstruction of the
breakwater. Lake boaters are also aware of the possibility of other vessels
emerging from the harbor mouth, and, therefore, do not often use the southern
edge of the east and west approach channels. These situations have not been
affected by the offshore breakwater.

Contact with local boaters indicated that people are aware of the areas

of limited visibility and do not feel that these areas create a significant
hazard.

BREAKWATER RELATED ACCIDENTS

Navigation hazards causing accidents were investigated by a search of
available records as well as interviews of the Government agencies respon-
sible for compiling accident reports and data.

L]

Available records include direct contact with responsible agencies as
well as information contained in the U. S. Corps of Engineers Survey Report
and Environmental Statements prepared for breakwater construction and main-
tenance operations. Before breakwater construction several accidents were
reported, many of which were cases of tugs foundering off Vermilion. The
breakwater was completed in 1973.

Since construction of the breakwater, there have been two accidents
reported involving the breakwater. A minor accident occurred in late July
1977. A large cabin cruiser hit the breakwater on the north side near the
west end. The accident occurred at night, and it was reported that the west
light was not operating. A major accident occurred 18 October 1980. This
accident involved a drowning of one of the passengers. A 19-1/2 foot
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inboard-outboard open motorboat struck the north side of the breakwater
approximately 100 yards east of the east entrance channel. All aids to navi-
gation were burning properly; neither the aids to navigation nor the break-
water were contributing causes to the accildent.

Other undocumented accidents resulting in moderate property damage have
been described by local boaters.

Agencles of Government responsible for investigating and reporting boat
accidents include: Vermilion Police Department, Ohio Division of Watercraft,
and the U. S. Coast Guard. There are no records showing boat accidents,
damages, or injuries at Vermilion Harbor in the files of the Ohio Division of
Watercraft or the U. S. Coast Guard, 9th District, Office of Boating Safety
at Cleveland. The local law enforcement agency with harbor responsibility is
the Marine Officer of the Vermilion Police Department.

Navigation safety for harbors on Lake Erie is the responsibility of the
U. S. Coast Guard, 9th District, Aids to Navigation Office in cooperation with
the local Port Authority. Citizen complaints and related investigation would
be conducted by the office. There 18 no record of complaints on file for
Vermilion Harbor and no know correspondence regarding the subject.

In summary, since the construction of the breakwater, there have been two
reported accidents involving the breakwater; however, the breakwater is not a
contributing factor in these two accidents. The possibility exists that more
accidents occurred but were not reported.

CONCLUSIONS

Stanley Consultants Study

The analysis included an evaluation of the beneficial and adverse effects
the breakwater has had on small-boat navigation at Vermilion Harbor. The
purpose of the breakwater is to reduce surging in the harbor and to provide
an area sheltered from high waves. The investigation showed that a zone of
congestion between the breakwater and piers has been created by the
breakwater, and zones of limited visibility do exist at the ends of the
breakwater. However, a survey of local boaters showed that the majority feel
the beneficial aspects of surge and wave reduction provided by the breakwater
outweighs the inconvenience associated with occasional congestion and the
need for increased caution in the vicinity of the breakwater. In view of
these comments, it was concluded that no significant t:azards to navigation
have been created by the 1973-1974 harbor improvements.

District's Evaluation and Conclusions

Since the breakwater does reduce wave and surge actioan in Vermilion
Harbor, and since it is the view of most of the local boating community that
this aspect outweighs the periodic inconveniences and need for caution, the
District concluded that the occasional inconvenience to recreational boaters
does not warrant further consideration. No further analysis was made of this
impact.
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AESTHETIC’S

CRITERIA

The term aesthetics has been defined as "a particular philosophical
theory or conception of beauty.” Like beauty, then, the word has no clear
and agreed-on definition.

Aesthetic values are attributed to man's sensory perception of the
environment, including tangible and intangible qualities. However, aesthetic
values and attitudes are also related to the political, cultural, and eco-
nomic phenomena of the period and are further influenced by conditions of the
physical environment and the way these factors satisfy man's needs. Such
values are not generally expressed as standards (as is the purity of water or
the amount of pollution allowable in the air) but remain an ifllusive and sub-
jective value of the individual.

The measure of aesthetic effect caused by the breakwater must be based
on a determined level of quality or perception that existed prior to
congtruction. The difference between present and preconstruction conditions
should indicate the effect related to breakwater, all other factors remaining
equal.

The effect of the detached breakwater was evaluated based on the 13
aesthetic elements listed below:

1. Harbor Entrance Scenic Quality.
2. Picturesque Composition.

3. Visual Interest.

4. Topographic Complexity.

5. Shoreline Complexity.

6. Public Accessibility.

7. Structural Mass Compatibility.
8. Construction Material.

9. Color Compatibility.

10. Overall Design Form/Function.
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11. Materials Textural Compatibility.
12. Level of Overall Conditions and Maintenance.

13. Related Environmental Conditions as Related to Aesthestics.

LOCAL INTEREST

The importance of local interest as an Iindicator of effects was con-
sidered by analysis of complaints delivered to the Corps office in Buffalo,
and informal interviews with city officials and citizens. Since the nature
of aesthetics 18 subjective and not given to precise measurement, the valid-
ity of balloting or quantitative surveying the population for, "yes it 1is” or
"no it is not” (aesthetic), were not considered to be useful mechanisms.
Interviews were conducted, however, to determine feelings toward the aes-
thetic qualities of the breakwater. General questions were asked regarding
impressions or complaints about the structure from an aesthetic standpoint.

The most visible aesthetic sentiment expressed to date has been in those
letters received by the Buffalo District in conjunction with other statements
of complaints regarding such possible breakwater effects as shore erosion,
beach pollution, water supply pollution, navigation hazard, and channel
sedimentation. Yet, although more than 50 individuals have written letters
to the Corps regarding the breakwater from 1974 to 1977, very few comments
deal directly with the question of aesthetic effects. The significance of
aesthetic effects inferred by correspondence received to date is secondary in
relation to other items of concern.

Direct contact with boat owners and local people during this study has
failed to indicate specific objections to the breakwater on aesthetic
grounds. The majority of the people seem to feel that the beneficial aspects
of reduction in waves and surge action outweigh the inconvenience associated

with occasional congestion and increased caution in the vicinity of the
breakwater.

EVALUATION

Thirteen aesthetic elements were identified to evaluate conditions at
Vermilion Harbor before and after construction of the breakwater, as men-
tioned in the subsection titled “Criteria.”

The list of elements was derived from surveys of shoreline and related
harbor structures referenced in this report. Specific elements were
selected, or added, on the basis of their relevance to conditions at
Vermilion Harbor, the breakwater setting and design characteristics of the
structure. A summary rating of aesthetic elements with relative indication
of low, moderate, or high significance is given in Table 18.

Photographs of the harbor setting and breakwater were used to provide a

visual vocabulary for describing the project. Individual photographs are
numbered for reference in the text and include a caption statement of their

101




jusWWo)

ouwuovozmmuwuvvozm pusmousyd 1EIUSWUOITAUS PaILTaY: €1
uoy3lypuod aaid: H : :
JU2133JIp pUE JIPTO YOoNw Y3IFm [BJISIEW: : : :
pue u8tsap £q 3ISBIJIUO0D UOTIODNIIBUOD MAN: y3u: V/N: Jajemjeaag ¢
$91BI3POK:2IRIBPOK: 81914 @
: : :9DUBU3JUTEW pPUB UOTITPUOD [IRIDAOC JO T3AIdT: A
2iAN3ON1I3E MdU: : : :
98ny *DIYIFTOUOT °*SA D01 10 ITEOS UBWNY: M0 :93BIIPON: £37111q738dRW0D [RINIXD] STPTIDIBN: 11
TBUOTIOUNF :3IJRIIPOK: no7y: uoj3ldun3/wioy uBysap [1eIAIAQ: 01
¥201 JO S3U03: : : :
yiies YBTT °SA TETIISNPUT-TIIIS L3Isny: MO 93RIASPONY: £3¥13q738dWOD 1070): 6
AO01 TEMIOJUT °SA TOII8 JRWIOH: MO :23BIDPOK: £377171973edwOd TeTiajew UOTIONIISUO): 8
saojd 03 3ISBIJUOD UF S VANIONIAIS MIN: MO :231BIIPOK: £17171973edwod ssew TBANIONIIG: L
a933Je IO 2103J8Q DUON: Mo Mo 2pIs @2aoys
$91BI2POK:PIRADPON: Ipys a93eM
: : : £IT1TqT889908 DITqng: 9
: Mo ;07 £31xe1dwod suyroa0YS: S
H MmO Mo £3pxeyduwoo ojydeaBodoy: v
osevaaouy Y8318 - jujod aioys: : : :
ajeatad pue o77qnd WOIJ MIJA JUBRIST(:2IBABPON: MO punoa8yoeg ¢
: Mo MO punoa8a PPN *
: MOT: M0 punoaB8aaog @
: : : 182193UT TEBNSIA 'y
: Mo moT: uoylysodwod anbsaaniorg: 2
:93BI2POK :2IBIDPOK: £3y1enb Ofusos aduexjus 10QIey: 1
T 933V : 9a03ag JudwWaTd 2FISYI8IY s I3qmny

~Jujiey

(1) 10qaey UOTTJWISA IB UOTIINIAISUOH IdIBMYEIIY
1933V pue a10j9g SIuUSWRTH OFI2IYsoy jo Fujjey IATILTIY -~ 81 2T4BL

102

T WREOALOACE Uiy e

o




Y

relation to aesthetic elements. An index map showing location and direction
of the photographs is shown on Figure 29.

The following paragraphs summarize the field observations related to the
aesthetic elements.

1. Harbor Entrance Scenic Quality

The harbor entrance and river channel mouth are not prominent features
from the land side due to the remoteness and isolation from points of public
access. From the public beach at the foot of Main Street to the center of
the new breakwater is nearly 1,500 feet (Photograph 15). Scenic impact
from within the protected zone (Photographs 18, 19, 20) is directly related
to the breakwater and its effect of blocking lake views entirely. In
summary, the scenic attraction of the harbor entrance is not affected by the
breakwater.

2. Picturesque Composition

The long, low, dark form lies motlonless against the light background of
Lake Erie and sky. At a distance, it resembles a partially submerged ore
boat in sharp contrast to the natural forms of adjacent wooded shoreline,
beach contours or the waves (Photographs 13 through 17).

3. Visual Interest

The breakwater's charm is far from interesting. Visually, interest from
the land side 18 severely limited because of the lack of public accessibility
to the harbor entrance piers. The prime visual interest is for boats
entering and leaving the protected harbor zone (Photograph 20) because of the
free access for boaters on all sides of the structure (Photographs 13 through
17). Visual interest in the structure is therefore minimal.

4. Topographic Complexity

Proximity of the breakwater to a shoreline of contrasting elevation or
ruggedness, accompanied with a high degree of public accessibility, would add
to the aesthetic lmpact of the structure. The Vermilion Harbor entrance,
however, provides virtually no topographic relief or rugged landscape, and
the nearest slight bluff and public vantage point is at the north end of
Washington Street (Photographs 13 and 17). Topographic diversity of the
site is of minimal significance for purposes of aesthetic assessment.

5. Shoreline Complexity

The degree of shoreline complexity was considered as a factor for exami-
nation in the course of field analysis. A site near a shoreline that
includes bays, islands, peninsulas or spits would offer contrasting land
forms and greater diversity than the relatively plain setting at Vermilion.
Shoreline complexity has little significance in rating aesthetic effects at
Vermilion Harbor (Photograph 17).
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* LOOKING EA RO HE BLUFF AT NORTH END OF WASHINGTON STREET.
BREAKWATER IS A BACKGROUND ELEMENT OF VISUAL INTEREST OR LOW SCENIC
QUALITY.

14 « HARBOR ENTRANCE VIEW FROM THE LAKE SIDE IS BLOCKED BY THE BREAKWATER.
LOW TOPOGRAPHIC RELIEF IS INDICATED BY SHORE/TREELINE IN BACKGROUND.
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ISe LOOKING NORTHWARD FROM THE‘MAIN STREET BEACH. THE BREAKWATER IS A
BACKGROUND ELEMENT OF VISUAL INTEREST AND PICTURE COMPOSITION.
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16 » VIEW FROM THE BLUFF NEAR STEPS AT LINWOOD BEACH. THE BREAKWATER IS A
BACKGROUND ELEMENT OF VISUAL INTEREST.

* LOOKING WEST FROM THE BEACH EAST OF THE HARBOR ENTRANCE. LOW
TOPOGRAPHIC RELIEF INDICATED BY THE LONG, LOW, HORIZONTAL PROFILE OF
PIERS AND NEW BREAKWATER AT THE RIVER MOUTH.
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18 » HARBOR APPROACH CHANNEL VIEW FROM EAST END OF BREAKWATER. SHOWING
CONTRAST OF FORM, MATERIALS,

P F&W

19 « LOOKING NORTHWEST ACROSS CHANNEL ENTRANCE FROM EAST PIER. THE
FUNCTIONAL FORM & CONTRASTING LEVEL OF MAINTENANCE FOR OLD AND NEW

CONSTRUCTION IS EVIDENT.
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20 » VIEW INCLUDING

WEST END OF BREAKWATER. SHOWING CLEAN FUNCTIONAL LINES
OF CONSTRUCTION. PICTURESQUE COMPOSITION FROM WATER SIDE IS POSSIBLE
WHEN AIDED BY REFLECTION FROM GLASSY WATER.
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6. Public Accessibility

Public awareness of both the breakwater and its aesthetic impact is
related to the breakwater's physical and visual accessibility. Easy access by
the public permits a greater awareness, while a sftuation remote from physi-
cal and visual access is more likely to receive less attention.

Public access to the plers is blocked by private property, although free
access i3 readily available from the water side. Visual access is possible
from Main Street Beach as well as several private residences. As viewed from
the land side, the breakwater is generally seen as a background object of
minimal visual significance. Overall public access to the breakwater is
limited to visual contact and then only as a distant view.

7. Structural Mass Compatibility

Structures in the harbor and adjacent shore combine with the shallow
draft to form a distinctly recreational small craft harbor atmosphere in
contrast to the industrial port facilities at Lorain and Cleveland. The
large mass of the new breakwater is shown in Photographs 19, 20, 23, 26, 27
and 30. The new structural mass of the breakwater contrasts with the older
plers, as shown in Photographs 27, 28, and 29.

8. Construction Material Compatibility

The most visually apparent construction materials for each harbor struc-
ture determine its visual character. The east and west piers are capped with
rectangular sandstone blocks while the breakwater is a series of steel sheet
pile cells capped with a slab of concrete (Photographs 18, 23, 26). The
steel sheet is rust finished, while the three navigation light support posts
are gray galvanized iron (Photographs 24 and 26).

The materials of the breakwater wvisually contrast with the parallel
piers with the contrast heightened by both the dominant position and relative
size of the breakwater when compared to the piers.

9. Color Compatibility

Established colors for the Vermilion Harbor area are derived from struc-
tural stone of the east and west piers and from the sand and gravel materials
of the beaches east and west of the entrance channel. Predominating colors
are earth browns, vermilion (from which the area derived its name), and
slate blues and grays. The breakwater's color is rusty steel which contrasts
with the natural colors of the plers and beaches.

10. Overall Design Form/Function

The parallel piers forming an entrance to Vermilion Harbor were ini-
tially constructed to maintain a sand-free channel through a sandbar at the
river mouth, as well as to provide a safer entrance free from breaking waves.
Public access was not provided; therefore, public use other than recreational
boating cannot be considered a function of the piers at this time.
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* NAUTICAL VIEW OF BREAKWATER FROM DISPLAY “BRIDGE" OF THE GREAT LAKES
MUSEUM. A LOW LEVEL OF VISUAL INTEREST FOR BACKGROUND PICTORIAL

COMPOSITION.

* VIEW NORTHWEST FROM BEACH EAST OF EAST PIER SHOWS LARGE SIZE OF
BREAKWATER COMPARED TO EXISTING PIER AND SMALL BOAT.
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MAINTENANCE OR EMERGENCY.

25+ MOORING CLEAT AND ACCESS LADDER FACILITATE
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23 ¢ VIEW LOOKING EAST ALONG LAKE SIDE
OF BREAKWATER SHOWS MACHINE-
LIKE GEOMETRY OF INTERLOCKING
ARCS OF SHEET PILING. HUMAN
FIGURE (SEE ARROW) INDICATES
LARGE SCALE OF BREAKWATER.

AR v L .

24 » SUPPORT POST FOR NAVIGATION
MARKER AT WEST END OF BREAKWA-
TER IS SIMPLE & FUNCTIONAL WITH NO
VISUAL ENHANCEMENT.
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6 * LOOKING WEST FROM CENTER OF BREAKWATER. HUMAN FIGURE INDICATES SCALE
OF STRUCTURE. CONCRETE SURFACE AND FUNCTIONAL DESIGN FOR ABOVE WATER
PORTION CONTRAST WITH NATURAL MATERIALS OF EXISTING PIERS.
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. LOOKING NORT FROM EAST PIER. FISHING TUG INDICAT LARE SALE OF STEEL
BREAKWATER IN BACKGROUND.

s

28 ¢ LOOKING SOUTHWEST ACROSS ENTRANCE CHANNEL BETWEEN PIERS. QUARRIED
STONE GIVES SMALL SCALE, INCREASED VISUAL INTEREST, TEXTURAL PATTERN,
AND NATURAL, WEATHERED APPEARANCE TO HARBOR ENTRANCE ZONE. CON-
TRAST WITH NEW BREAKWATER APPEARANCE IN PHOTO 15 ABOVE.
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29 « EAST PIE LOOKING TOWARD SHORE AND 3 THE RIVER CHANNEL TO RIGHT OF
CENTER. RANDOMLY PLACED, IRREGULAR SIZE OF INDIVIDUAL STONES GIVE AN IN-
FORMAL APPEARANCE TO PARALLEL PIERS.
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30 ¢« EAST PIER AND EAST END OF BREAKWATER. CONSTRUCTION MATERIALS CON-
TRAST QUARRIED STONE WITH STEEL SHEET PILING. SCALE OF MATERIAL MODULES
1S EVIDENT WHEN RELATED TO HUMAN FIGURE IN PHOTO.
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The new detached breakwater was designed as a single purpose structure
to provide an adequate harbor-of-refuge for small craft cruising on Lake Erie
and reduce hazards to vessels in the harbor entrance. Breakwater length,
width, height, and materials were designed as the most economical solution to
the harbor protection problem identified by local interest (see photographs
19, 20, 23). The design form is a harbor protection device with minimal
flashiness. As such, it is an appropriate fit for a shallow draft, small
craft recreational harbor.

11. Materials Textural Compatibility

The physical texture of materials is perceived by observers relative to
their distance form the breakwater. Texture is related to overall design,
module of construction, and the nature of material. Established texture of
the parallel piers is related directly to the stone materials, their size,
and the light-dark patterns created by shadows between the broken stone
(Photographs 29, 30). The breakwater is constructed of a uniformly machined
steel sheet piling with no modular light-dark pattern similar to that of the
quarried stone (Photographs 27 and 28).

12. Level of Overall Maintenance and Condition

The overall condition and maintenance of the harbor entrance was judged
by the appearance of the parallel plers and the breakwater. The appearance
of the parallel piers is generally coarse and natural, owing in part to the
material and manner of construction (Photographs 29 and 30). Age and
weathering have also contributed to overall appearance (Photographs 19 and
28). The breakwater has the appearance of a machined object built from manu-
factured materials, with neat, crisp mechanical lines (Photographs 20, 23,
26). The new structure appears more formal and geometric than the older,
more naturally appearing piers.

13. Related Environmental Phenomena

The construction of the breakwater has changed certain environmental
conditions at the harbor entrance. Wave and surge action have been reduced
and water currents have been altered to some extent. Harbor usage during
fresh weather conditions may have increased, although specific information {is
not avallable to substantiate this. This increase is not believed to have
resulted in a significant change in the aesthetic quality in the harbor area.
Several other effects have been alleged by local citizens, as detailed in
this report. Effects on these items have some impact on the aesthetic
appearance of the area.

CONCLUSIONS

Based on field observations and interviews with boaters and residents, it
18 concluded that the general feeling of those interviewed is that the break-
water was designed as a functional structure. 1t is typical of marine pro-
tective works, being neither beautiful nor offensive. The cumulative effects
of the breakwater appear to have minor importance to the overall importance
of the area.
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Therefore, the District concludes that the general public's view is more
or less neutral on the aesthetics of the breakwater, and a structure of this
type is expected to be found in the harbor environment in which it is
located. For these reasons, no further consideration of mitigation for

aesthetic enhancement is required.
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SUMMARY AND CONCLUSIONS

GENERAL

The latest Vermilion Harbor improvements were completed in July 1974, and
consisted of channel widening and deepening and construction of a detached
breakwater. These improvements were authorized to benefit the existing navi-
gation project. The purpose of this study was to determine whether or not
the detached breakwater is causing any adverse effects for which mitigation
measures should be considered. The study evaluated the impact of the break-
water on: municipal water supply, pollution of recreational swimming areas,

ice formation and jamming, free-flow flooding, sedimentation, navigation, and
aesthetics.

Subsequent to the latest construction, there have been repeated
complaints that the breakwater is causing serious, environmental, health, and
recreational problems in the adjoining area. This study examined each impact
identified and concludes that of these identified impacts, no mitigation of
damages i{s warranted. A brief summary and conclusions regarding each of the
identified impacts 1s presented in the following subsectionms.

MUNICIPAL WATER SUPPLY

There 18 no evidence that the treated water supplied to the residents of
Vermilion has ever been unsafe to drink. Comnstruction of the breakwater has
altered the pattern of dispersion of Vermilion River water into Lake Erie.
Under certain wind, flow, and/or ice conditions, the concentration of river
water reaching the intake is increased relative to before breakwater
conatruction, while under other conditions the amount of river water reaching
the intake is reduced.

The breakwater has altered the pattern of dispersion of river water into
Lake Erie. This affects the timing but may or may not alter the frequency
and concentration of river water reaching the municipal water intake. The
Vermilion water treatment plant has the capability and history of producing
safe water at all times. Therefore, remedial measures are not necessary and
mitigation of the lmpact of the offshore breakwater on the municipal water
supply is not warranted.

SWIMMING AREAS AND BEACHES
Alteration of the river water dispersion pattern resulting from construc-
tion of the breakwater has a bearing on the quality of water in the

recreational swimming areas adjacent to the river mouth. Quantitative water
quality parsmeters for the beach areas in Vermilion are limited to fecal

117

ST RTINSt I NN SR . T A

9




coliform counts. These data indicate that Vermilion area beaches experienced
poor water quality on occasion prior to and following construction of the
offshore breakwater.

Data from City Beach (Main Street) suggests that this recreational area
is not significantly affected by the breakwater. Water quality problems at
this location are often experienced during prevailing southwesterly winds
when the Vermilion River could not be the source of pollution.

Detalled analysis of water quality data and nearshore curreat patterns
indicate that the Lagoons and Linwood Beaches to the east of the harbor are
affected by the Vermilion River. Current patterns during westerly and south-
westerly winds have been altered by the breakwater, resulting in transport of
river water to the beach areas. Prior to breakwater construction, winds from
these directions forced the area of river influence farther offshore.

The Buffalo District concludes that although the breakwater does deflect
the river discharge to Lagoons and Linwood Beaches for west to south wind
conditions, as well as increasing turbidity and debris, there does not appear
to be a significant change in the water quality from a public health
standpoint. No instances of “"unsafe" postings for public health or turbidity
and floating debris have been recorded since construction of the breakwater,
so there has been no quantifiable recreational damages caused by the
breakwater. Therefore, the District concluded that mitigation of the impact
of the breakwater on beach pollution is not required, and should not be con-
sidered further.

ICE JAM FLOODING

The formation and behavior of ice 18 of great significance in small-boat
harbors throughout the Great Lakes. In the Vermilion River, the severest
problem associated with ice is the potential for ice jams and subsequent
flooding.

Generally, the river channel area becomes solidly frozen sometime in
early January. From this time on, the primary motion of ice is in the lake,
where continuous breaking up and transporting of blocks with the winds and
currents takes place. Since the breakwater has been constructed, during most
winters the entire nearshore lake area becomes frozen, and windrows may form
significant "walls" near the harbor mouth.

The process of ice breakup 1s initiated by high temperatures and/or rain-
fall melting and weakening the ice. 1Ice 1s broken by the hydraulic force of
the river into blocks and sheets, which flow with the river curreants until
they reach the open lake or get stuck on some obstacle. Ice frequently jams
at the many obstacles, channel constrictions, and bends present in the
Vermilion River. It has been shown that the breakwater has not had a signif- P
icant effect on transport in the river channel since the critical factors 4}
have not been affected.

Unlike the river channel, the area adjacent to the harbor jetties has
undergone major change in regards to ice formation since the construction of
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the of fshore breakwater. While the strong, thick ice blockage was previously
across the northern ends of the harbor piers, the addition of the breakwater
has served to displace the windrow ice 200 to 500 feet to the east and west
of the jetties.

When a major ice jam forms, the blockage must be freed to alleviate the
potential flooding due to the water level rise upstream from the jam. The
citizens of Vermilion have relied on ice breaking vessels in the past; these
include a small city icebreaker, steel-hulled fishing boat, a 60-foot tug
boat, and, on occasion, a 110-foot U. S. Coast Guard ice breaker.

The Coast Guard ice breaking fleet on Lake Erie is presently in a state
of change. The Coast Guard reports that the 110-foot class vessels used in
the past will be replaced with a larger, more efficient vessel class. The
larger 140-foot class icebreaker has a 12.5~foot draft and requires a l5-foot
water depth for safe ice breaking operation. This changed condition is not
dependent on the detached breakwater and its impacts cannot be handled under
this report. The appropriate legislative authority would be Section 216 of
Public Law 91-611 (River and Harbor and Flood Control Act of 1970) which,
when found advisable, authorizes a review of and report to Congress on the
operation of completed projects with conditions that have significantly
changed. This report to Congress should be in the form of a separate letter
report on the modification of the existing navigation project due to changed
ice breaking operations by the U. S. Coast Guard. Congressional
Authorization 18 required to perform the additional deepening.

In summary, the location of potential ice jams in the harbor mouth region
has been affected by the breakwater. Jams used to occur at the pier ends;
they now occur anywhere from the pier ends to the east end of the breakwater.
The primary problem 1is still to provide an outlet to the lake for the ice.
Efforts to provide this path appear to have been hampered by the curved
alignment of the new east lake approach channel. The probability of jams
occurring is now less than in the prebreakwater period, due to elimination of

windrow at the mouth. However, when serious jams occur, more difficulty is
expected in breaking them up.

FREE-FLOW FLOODING

Based on the studies performed by Stanley Consultants, it is concluded
that the detached breakwater has a negligible effect on free-flow flooding in
the developed areas along the Vermilion River. Therefore, no further con-
sideration of mitigation for free-flow flooding is warranted.

However, it must be recognized that flooding along the river will occur
when the river channel capacity is exceeded such as happened in July 1969 and
at other times before the breakwater was constructed.

SEDIMENTATION

The natural backwater effect of Lake Erie enhances sedimentation in both
the river and lagoon area by reducing the hydraulic gradient and slowing the
velocity of the river. In the period following construction of the
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breakwater, scouring action during periods of high discharge has kept the

main (center) channel close to project depths. Bends in the river, however,

have shifted somewhat by eroding on one side of the river, with sediment
buildup on the other. This is caused by natural processes and is not
influenced by the breakwater.

Since the breakwater has no significant effect on the flow velocity in
the Vermilion River, it has no effect on the rate of sediment accumulation in
the lagoons or river channel. Therefore, mitigation of sediment accumulation
in the lagoons and river channel is not required. However, it appears that
the offshore breakwater doegs cause some sedimentation in the lake approach
channels and may possibly increase the rate of sediment accumulation along
the edge of the river entrance channel near the east pier. Since mitigation
of this effect is already provided in the form of periodic maintenance
dredging, it is concluded that no further action is necessary for mitigation
of additional harbor sedimentation caused by the detached breakwater.

NAVIGATION

The overall conclusion of the investigation is that the breakwater has

accomplished its design purpose of providing an area sheltered from high
waves and surge.

Several adverse effects on navigation have also been identified. A
congested zone between the breakwater and the piers has been created, and
zones of limited visibility now exist at the ends of the breakwater. The
approach channel alignment now involves two turns, a factor which 1s par-
ticularly important when visibility is limited.

The majority of local boaters contacted felt that the beneficial aspects
of wave and surge reduction outweigh the inconvenience assocliated with occa-
sional congestion and the requirement for increased caution in the vicinity
of the breakwater. It is concluded that no significant hazards to navigation
have been created by the presence of the breakwater and consideration of spe~
cific hazard mitigation measures is not warranted.

AESTHETICS

The question of whether the overall beauty of the area is enhanced or
degraded by the breakwater is very subjective. The general feeling among
boaters and residents is that the breakwater was designed as a functional
structure and that it is typical of marine appurtenances, being neither
beautiful nor offensive. The cumulative aesthetic effects of the breakwater
appear to have minor importance to the overall appearance of the area, and no
consideration of mitigation measures is warranted.
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RECOMMENDATIONS

Based on the studies performed and the conclusions reached as a result of

these s
are as

a.
(1
(2)
(3)
(4)
(5
(6)

b.

tudies, recommendations regarding the seven breakwater impacts studied
follows:

No further consideration be given or action taken on mitigation for:
Contamination of the Vermilion Municipal Water Supply;
Pollution of adjacent swimming areas and beaches;
Ice~-Jam flooding;
Free-flow flooding;
Hazards to navigation;
Aesthetics.

For sedimentation, continue the authorized harbor maintenancz

dredging program.

C.

If requested by the local sponsor, a separate letter report be pre-

pared by the District specifically to obtain Congressional authorization
under Section 216 of the River and Harbor Act of 1970 to deepen the East Lake
Approach Channel and the Entrance Channel from =12 feet LWD to -15 feet to

permit
vessel
action

ice breaking operations by the new class of 140-foot Coast Guard
recently introduced on the Great Lakes. It is emphasized that no
would be required at Vermilion Harbor if the 110-foot cutter pre-

viously operating on Lake Erie had not been replaced by the Coast Guard.
Thus, the proposed action is to maintain the status quo for ice breaking
operations and not to prov de a betterment.

AW .

ROBERT R. HARDIMAN
Colonel, Corps of Engineers
District Engineer
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APPENDIX A

General Correspondence

U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, NY 14207




;‘3\:‘ “r%a CITY HALL
@ lrore /. Saz ’d USRI, 736 MAIN STREET
fﬂ/]ll/tl %ﬂ/ MJ% é/ i 4O VERMILION, OHIO 44039
Y ,.‘57 AREA CODE 216 / 967-5517

May 1, 1980

1 Donald M. Liddell
Chief, Engineering Division
Department of The Army
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York, 14207

Dear Mr. Liddell:

Thank you for providing zopies of Tetra Tech's Draft Report of April
1980 to each member of the Vermilion Port Authority.

You requested our comments by Z> April 1980, however, some of us did
not receive our copies until as late as 22 April 1980.. Even though
we called a special executive work session on 24 April, two to three
days did not allow enough time to properly review this report in a
manner which it deserved.

It would appear to us that Alternative No. 3 would be our choice only
because of the benefit/cost factor. This is not to say other lter-
natives might have been a better choice over the long term had we had
more time for study.

One alternative the report did not cover that might be worth investi-
gating is the beach nourishment method used at Cedar Point a few years
ago. Specially shaped solid concrete units were laid end to end
parallel to the beach which trapped sand within a short period of time
resulting in a wide sandy beach. This could provide a buffer zone

. between the water line and the bluffs. These units were manufactured
9 by Campbell Construction Company of North Ridgeville Ohio.

Thank you again for your consideration. We apologize for not meeting
your deadline. 1If, in the future, it would be possible to allow us

. at lease two weeks lead time, perhaps our review and comments would
be more meaningful.

If we can be of any assistance in any way, please contact us. The
present mambers of the Vermilion Port Authority are interested and
eager to do all we can to cooperate with the Corps of Engineers and
see Vermilion's harbor and shore line improved.

3" Sincerely,

et DEA Ofd/«ﬁ'ﬂ QM

c:mwmi’?t;/ Warren L. Wood, Chairman

o vy Vermilion Port Authority
WLW:bz
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DEPARTMENT OF TRANSPORTATION  Address reply to:

COMMANDER(oS8T)

Ninth Coast Guard Distri
UNITED STATES COAST GUARD  Ninth Coast Guard District

Cleveland, Ohio 44199
Phone: 216-522-3981

«16150
1 April 1980

Colonel George P. Johnson

bistrict Engineer, Buffalo District
Corps of Engineers

1776 Niagara Street

Buffalo, New York 14207

Dear Colonel Johnson:

My staff has reviewed Tetra Tech's Draft Report of Special
Impact Study on Ice Jam Flooding in Vermilion Harbor, Ohio
(Feb 80)., We offer the following comments with regard to

the icebreaking proposals within the Study:

a. A 75-foot channel is extremely narrow for transit
by an icebreaker with a 38~foot beam, especially when un-
marked by buoys. At the least, provision for a range may
be required as an aid to safe navigation of the channel.

b. The control in backing of a 140-foot class ice-
breaker is poor without a well-defined stationary track
through which to back. Again, the 75-foot channel would
present a problem under most ice conditions.

c. From an icebreaking standpoint, a breach detached
breakwater (Alternative 2) would have advantages (e.g., a
straight-in approach, and probably less need to maneuver
shoreward of the breakwater). However, the effectiveness
of that alternative in preventing flooding would not appear
any better than that of 2B.

d. As has always been the case, wind, temperature,
snow cover, river volume, and the level of Lake Erie will

be factors in the success of each individual icebreaking
attempt.

e. We concur with the Study's suggestion that the

City of Vermilion upgrade its local flood relief capabilities
to whatever degree possible.

Thank you for the opportunity to comment on the Study.

Singerel
/24 e

R. A. BAUMAN

e :;L' Captain, U. S. Coast Guard
' -Z%ﬂé_ Chief, Operations Division

By direction of Commander,
Ninth Coast Guard District

s A —— . AP, VP
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March 27, 1980

Colanel George P. Johnson, District Fngincer
Denartment of The Army

Buffalo NDistrict, Corps of Engineers

1776 Niagara Street

Buffalo, New York, 14207

Dear Colanel Johnson:

Thank you for furnishing a copy of Tetra Tech's draft report
to each of the members of the Vermilion Port Authority.

It is our opinion, based on this report, that the advantages of
the breakwater out-weigh the disadvantages.

It appears Alternative I would be the most desirable so long as
dredging out the west channel would be included in the operation

to provide for Route I. Deepening this channel would provide
better ingress and egress for the ice breaker, provide an alternate
route and improve flow of flood water and ice out of the river.

While we realize there would be considerable cost for rock removal,
we gquestion the $55.00 unit cost. A more reasonable estimate would
be $14.00 to $16.00. Furthermore, there is a definite probability
that relatively little or no rock would need to be removed.

As to any alterations to the wall, it is our collective opinion
and the opinion of most boaters in this area that the lighting is
totally inadequate, even though it meets regulation. The wall

is a safety hazard at night, as is the unlighted can bouy in the
west channel. This bouy has been hit many times and nearly caused
collisions with other hoats on several occasions.

Again, we appreciate the opportunity to work with the Corps in
resolving our difficulties. If there is anything we can co, please
don't hesitate to contact me.

Sincerely,

/7) Viitre “)V wrp(

Warren L. Wood, Chairman
Vermilion Port Authority
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334 BOULEYARD OF THE ALLIES
PITTSBURGH, PA. 15222

February 12, 1980

Senator Richard S, Schweiker
Senate Office Building
Washington, D, C, 20510

Subject: Vermilion Monstrosity
(vermilion, Ohio Harbor)
_...Reference: Breakwall

Dear Senator Heinz,

Enclosed please find copy of a commentary by Mr.
George Grossman of Cleveland, Ohio relative to the above
subject. In this commentary, he makes several accusations
against the Corp of Engineers, relative to covering up the
change in channel., He also points out that, with the new
ice-breakers, it will be impossible to get them behind the
breakwall. This is true,

With the information, and it had to be realized
from the beginning, available, the installation of this
breakwall had to be ridiculous,

How long do we, as private citizens, have to fight
a government agency, to get one of their "goofs" corrected?

We thank you for reading the attached, and for any
help that you can provide to get this thing corrected, or
eliminated, :

I thank you. -

JWR/1kr




e . p 1712, Amber Orive
- Cleveland, Ohio L4111

January 21, 1980

4
WHY THE ''IMPROVED'" VERMILION HARBOR
IS INHERENTLY HAZARDOUS FOR
COAST GUARD |CE-BREAKING OPERATIONS
by George W. Grossman

1. At the request of local Interests, Vermilion Harbor was ''improved' in
1973 with a breakwater and associated changes In the navigation channels. The
plans for these changes are shown tn Exhibit A. During the final design stage,
a turning basin for Coast Guard lce-breakers was considered which would require
additional funds. The Coast Guard also stated on 27 October, 1970 that
“operations in Vermilion Harbor are inherently hazardous and not necessarily
within the capability of our vessels.'" (Exhibit D)

Desplte this warning, plans for "improvements'' went forward and the
final design, Exhibit A, was approved April 6, 1971. The Vermilion Port Authority
stated that the plans ''present accurately and precisely all details of the
Vermilion Harbor project as agreed upon ...'" (Exhibit E)

2. The final design plan shows a primary lake approach channel 12' deep
below low water datum with an approach to the harbor on a SW course. This plan
thus required the Coast Guard to make a L5° right turn to enter the harbor,
followed by a 90° left turn to enter the river channel.

3. The Jan. 30, 1979 public notice on dredging and the Dec. 3, 1979 sound-
ing chart (Exhibits B & C) show that the lake approach channel has been moved to
provide an approach on a due south course. A Coast Guard vessel must now
execute a 90° right turn and then a 90° left turn to enter the river channel.

The centerlines of ‘these turns are displaced by a distance of only 525 ft. No
Coast Guard vessel 110' long can execute two such 90° turns in confined water
except at a very low speed.

4. The reason for changing the positlon of the lake approach channel Is
apparent. A StVapproach as shown in Exhlbit A requires passage over a rock out-
cropping (Exhibit C) only 10' below LWD. The 110' Coast Guard vessels draw 12
of water and would risk running aground in the designed channel. Removal of
this rock shoal would necessitate expensive drilling or blasting. To avoid such
expenditures, the Corps simply changed the location of the lake approach channel.

5. On Dec. 18, 1974, the Corps filed initial plans with the Chart Branch
of the Dept. of Commerce, showing the approved channel. On March 20, 1975, the
branch received a revised Corps Drawing 64-VER-2/1 showing the change In the
approach channel. Vermilion is in the legal jurisdiction of the Vermilion Port
Authority. Ohio law requires that any changes in a harbor be given public notice

and public hearing. There was no public notice or hearing and, to my knowledge,
the Port Authority was not Informed of the change.
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6. The change In channel locatlon had an obvious adverse environmental
impact. The change increased the flood hazard to Vermilion by making it more
difficult for jce-breakers to enter the harbor. Under federal )aw, an environ-
mental Impact statement should have been made pnlor to the change. The Corps
. did not do this.

7. The change in channel was made prlor to the Sept. 1975 draft EIS on
operation and maintenance of Vermilion Harbor. This important EIS was apparently
falsified to show the harbor as In Exhiblt A.

8. Subsequent harbor studies by Stanley Consultants submitted in May, 1978
and April, 1978 purported to show the entire history of the harbor to 1976 but
they failed to mention thls Important change officially filed on March 20, 1975.
Fig. 1 in each study was very carefully drawn to show a portion of the approved
channel by cross-hatchlng and dotted Vines and the revised channel with dotted
lines only, The existence of the change was shown but was completely concealed
except to very close examinatlon by someone with engineering knowledge.

—

9. Chapter 5§ of the April, 1978 "impact' study Is titled "Impact of the
Offshore Breakwater on lce Formatlion and Jamming'' constitutes 32 pages of very
excellent technical analysis. Much of this chapter Is concerned with ice-
breaking. (Exhibits F ¢ H) There is no mention of the change in channels in
this chapter, although the change Increased the difficulty of lce~breaking
operations. It would seem that the Corps instructed Stanley Consultants to
conceal knowledge of the change from the public.

10. At the low speeds now requlired to make the turns into Vermilion Harbor,
winds and currents become very crlitlcal factors in naviocation., With a crosswind
or crosscurrent, a ship's heading must be corrected to obtain a given course.

The lower the forward speed of the vessel, the greater the change in headlng
needed to achieve the deslred resultant course.

Such course correctlons are easy to obtain in a straight-in, power-on
approach, particularly with range lights as guides. In the limited area and
gusty winds of Vermilion Harbor, any Coast Guard sklpper entering the harbor
with 3 110" tug has to be counted as a gambler. The Coast Guard has entered
‘the harbor with ice-breakers and might enter again but there is no time or

“.  space to correct a course for winds or current. Navigating a 110' tug in ~
Vermilion Harbor Is a risky business not consistent with the Coast Guard's
. - strict "safety of the vessel' attitude. (Refer to Exhibit D)

I1. An existing ice jam behind the breakwater also presents a hazard for
the Coast Guard., A jam could let go and force a boat into the breakwater.
Exhibit F shows how the breakwater has Increased the number of potential
locations for ice jams. *

12. Adequate channel depth for lce-breakers 1s an obvious need which has
received much local attentlon. The Dec. 3, 1979 soundings (Exhidit C) were taken
imnediately after $300,000 of dredging. These soundings thus represent the best
available conditions. However, the harbor Is known to fill in with sand very
quickly. The October, 1978 dredging filled back in by Dec. 22, 1978 (Rcfer to
Corps soundings). A Coast Guard cutter 110’ long will not enter in 1980-81 with-
out another dredging job next fall, =




end of the breakwater. Anything rore e Involves unacceptable h. hazards Tto Coast
Guard vessels at nearly all times.

\ - (

Furthérmore, the east channel, even when dredged to 12' below LWD, will

not be deep enough for lce~breakers when Lake Erfe is at Its long-term average v
mid-winter level of 1' above LWD. (Exhiblt 6) Thirteen feet of water simply
isn't enough for a boat with a 12' draft. The Iake Is now extremely high at 3' .

above LWD but this will not always be the case. ’The new 140" lce-breakers now
comlng into service will not be able to enter Vermnlnon Harbor at any time.

13. The ice formation and lce-breaking problems created by the breakwater
have been graphically summarized by Stanley Consultants In the “impact' study on
Vermilion Harbor. (Exhibit H) ([t Is a simple matter for engineers hired by the
Corps to draw a picture of an ice-breaker zlg-zagging Into Vermilion Harbor.
Unfortunately, it Is not that simple In practice. Entering between the piers to
break a jam ls Impossible most of the time.

A

Conclusion

Under existing condltlons. the most that the C 111 of Vermullon can

1. in the planning stage, the Coast Guard described ice~breaking
conditions as 'inherently hazardous',

2. VWhen plans for "improvements' were submitted, the Coast Guard
recognized the increased hazard and recommended a turning basin for ice-
breaker operation.

3. Faced with additional costs In removing rock from the approved channetl,
the Corps revised the lake approach channel to make Ice-breaking even mors
difficult. This change violated federal environmental taw. The change was not
made with approval of the Vermillon Port Authority and the public and thus
violates Ohio law. :

L, The subsequent environmental ‘Impact statement for operation and
maintenance of Vermilion Harbor was falsified by a showing of the wrong approach
channel. This statement stands in violation of feceral law.

S. The Corps subsequently prepared studies on Vermilica Harbor which -
deliberately concealed notice of the channel changes from the public. This
constitutes abuse of discretion and possibly a criminal offense of conspiracy.

6. The conduct of the Corps has endangered the public health and safety
in Vermilion by increasing the flood hazard to Vermilion. The Mayor, City
Ccuncil, the Port Authority, and iInterested citlzens must act immediately to
have sore or all of the breakwater removed to minimize the flood hazard.

ADEQUATE GROUNDS EXIST FOR SUCH ACTION BY THE CITY

QU e S RS S e e
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The Cily of Vermilion

P.0. BOX 317
VERMILION, OHIO 44089

JUNE C. mINg
Clerh of Council

September 19, 1979

Lt. General John W. Morris
Chief of Engineers

Army Corps of Engineers

1000 Independence Avenue, S.W.
Washington, D.C. 20314

Dear Sir:

Enclosed please find a certified copy of Resolution #79R-13
requesting the Corps to prepare a comprehensive and updated environmental |

impact study, which was passed by Vermilion City Council at their meeting |
of September 17, 1979. l

Your immediate attention will be appreciated.

Sincerely,

C’_ .
A

Jufie C. Rini

Clerk of Council

jer

enclosure (
cc: Col. George P. Johnson, District Engineer | :

Senator John Glenn \
Congressman Donald Pease
Mr. George Grossman

.
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 'RECORD OF RESOLUTIONS 2

‘- environmental impact statement under 40 CFR 1500.13 as relates to a breakwater

National Graghies Carp, Cols, 0. e % Ferm No. 1103-A

1| - .z -
i H
Resolution No.  T9R-13 Passed  September 17

SN . ozl ocs s = v -

A RESOLUTION REQUESTING THE UNITED STATES ARMY CORPS OF ENGINEERS TO PREPARE
;A COMPREHENSIVE AND UPDATED ENVIRONMENTAL IMPACT STUDY AS RELATES TO THE

BRFAKWATER CONSTRUCTED IN THE MOUTH OF THE VERMILION RIVER FOR THE REASON

THAT THE SAME 1AS PRECIPITATED CERTAIN ADVERSE ENVIRONMENTAL EFFECTS WHICH WERE
';UNANTICIPATED REQUESTING THE CORPS TO ADDRESS BOTH FLOODINC AND POLLUTION AND

;, BEACH EROSION AS A TOTAL AND OVERALL ENVIROMMENTAL PROBLEM AND DECLARINC AN

EMFRCFNCY

“ WHEREAS, it has become evident to responsible citizens and officials
of the City of Vermilion, Ohio, that certain adverse environmental impacts hlvc
'occurred as the result of the construction of a breakwater at the mouth of the”
" Verm{lfon River.

) WHEREAS, certain beach erosion has taken place in proximity thereto
, and severe, far-reaching, and calamitous flood hazard have nearly been

. avolded.

WHERFAS, the silting of the Vermilion River in the area of the

i breakyater precludes efficient and effective ice breaking operations by the
, United States Coast Cuard.
Y WHEREAS, 1f the United States Coast Guard is unable to break ice in
~the Vermilion River in the vicinity of the said breakwater, the potential i
. for calamitous flooding conditions resulting in the far-reaching loss of .
]propcrty and threat to human safery is inevitable. !
: WHEREAS, this City Council believes that a comprehensive re-evaluatlon
; of sald breakwater is imperative in order to protect persons and property
located within the corporate limits of the City of Vermilion and to assure
’access to the mouth of said River to the United States Coast Gurad.

|

NOW, THEREFORE, BE IT RESOLVED by the Council of the City of
4 Vermil{on, Counties of Erie and Lorain, State of Ohio:

SFCTION 1: That acting on behalf of itself, the City Administration,
and all concerned citizens of the City of Vermilioun, Ohio, this Council hereby
' requests and implores the United States Army Crops of Engineers to undertake,

‘ prepare, and furnish to this City a current, updated, and meaningtul

' constructed at the mouth of the Vermilion River wherein this Council hereby .
% declares that unanticipated, adverse environmental effects have occurred. It
! is requested that the Corps of Engineers undertake a comprehenalve evaluation |
' at the benefits from said breakwater as opposed to adversed environmental

" affects from the perspcctive of the costs to modify or amend such structure.

It is further requested that said study address itself to the breakwater's
tnpnct and potential affect upon flooding, ice breaking, pollution, and evosion’
! assessments and that the same be done as a single overall evaluation. It is
ohernby requested that such study be undertaken as expediently as possible and
that the Corps solicit imput from concerned and adversely affected local .
citizenry as well as from the United States Coast Guard, whose 1ice breaking
Iopvrationr have become definitely impaired due to silting at the mouth of the |
Vcrmillnn River in the vicinity of said breakwater. )

SECTION 2: That this Resolution §s hereby declared to be an emergency
"measure necessary for the immediate preservation of the public peace, health,
safety and welfare of the City of Vermilion and the inhabitaats thereof for
| the reamon that 1t is f{mmediately necessary to fully evaluato any adverse
~eavironmenta! fmpacrs of spid breakwater which were unanticipated in order
- protect persons and property within the corporate limits; and provided ic '
., receives the affirmed majority vote of two-thirds or more of those members )
elected or appointed to City Council, it shall take effect and go into full

j . '
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George W. Grossman
17125 Amber Drive
Cleveland, Ohio L4111

September 7, 1979

Mr. George Watts
Tetra Tech, inc

1911 N. Fort Myer Or.
Arlington, VA 22909

Dear Mr. Watts:

| enjoyed our phone conversation and was pleased to learn that Tetra Tech
is getting the Vermilion studies underway. | understand that you will not be
collecting much additonal field data. The most important elements that Tetra Tech
can add to the existing data are a presentation of the historical shoreline con-
tours and the before and after soundings from the fall dredging. We need to know
how quickly the east channel fills in after dredging as this has bearing on the
urgency of mitigation of beach erosion.

| would like to convey my opinion of the accuracy and usefulness of
various parts of Stanley Consultants' work in the Stage 2 Impact and Section 111
studies. My observations cannot be considered unbiased but they have a certain
validity. | have read and reread these reports and compared them with what | see.

Observations on the Stage 2 !Impact Study

Chapter 2 ~ Impact on Water Supply - The data is good. Conclusion
ignores point that warmer river water travels on bottom during ice cover period.
The breakwater has affected water quallty. However, conditions are within control
of water plant operator except for about one week after ice breakup.

Chapter 4L - Impact on Swimming Area - Reasonably accurate data.
Conclusion ignores point that river flow Is almost always diverted eastward.
Light NW to NE winds cause the most objectionable conditions. Swimmers simply
do not go in the water. In the absence of pre-breakwater data, the increase in
poliution from the breakwater cannot be measured. A court has held that the
breakwater has increased beach pollution but no one can say how much. -

Chapter § - | ~~Jamming - Excellent work. Figures 5-8 and 5-9 tell
it all. “When ice travals laterally along the shore as in Photo 5-1, it will be
trapped behind the breakwater. The breakwater did not eliminate wnndrows, it
simply changed their location. We have not had severe windrow conditions in the
last six years due to warm weather or complete ice cover. 1!'ve seen 15' high
windrows on the Lagoons beach in pre-breakwater days. Similar conditions will
fill the east channel with ice as in Figure 5-9, This chapter should be updated
with the 12" draft and 140' length of the new Katmal Bay class ice breakers.
This could be the only ice breaker available by the winter of 1980-81 accord-
ing to the Ninth District Coast Guard. The new boats will have trouble enternng
Vermilion Harbor in ice even with the channels at design depth.
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Chapter 6 - Flood Potential - | do not have the hydraulics knowledge
to evaluate this. From first hand observation of the 1969 flood, | believe the
problem is understated. | think a summer flood will pile up boats and trailers
behind the breakwater. These traveled 1/2 mile out into the lake in 1969,

Chapter 7 - Sediment Deposition -~ Good data but | question whether wave
agitation did not aid in cleaning out private channels in pre-breakwater era.
This section should be updated with 1978 and 1979 dredging data.

Chapter 8 ~ Navigation Hazards - Correct in concluding that breakwater
does not constitute a navigation hazard to ''the knowledgeable, well-prepared,
cautious boater.'" However, many incautious boaters found the breakwater to be of

. no assistance on August 5, 1979.

Chanter 9 ~ Aesthetics - Inconsequential.

Observations on the Stage 2 Section 111 Report

This report is characterized by Stanley Consultants' recommendation,
P. S-4, that "assuming the beach is-acceptable in its present state of equilibrium
no further consideration of mitigation for beach erosion is required.' Even the
Corps couldn't buy that and subsequently agreed that mitigation was warranted.
The most outrageous errors are contained in Table 3 and Figure 14 wherein good
horizontal plane historical shoreline data is ''converted' to a vertical reference
elevation, low water datum. The October 1937 and April 1968 aerial photos are
almost identical and Figure 14 shows how much error is introduced by this con-
version. Since Tetra Tech will be required to consider mitigation west of the
piers, you should be aware that the Figure 14, historical position of low water
datum contour, has no relation to reality west of the piers.

The Stanley study carefully excludes all consideration of the beach that
extended from 30+00E to 38+00E in pre-breakwater days. Even the aerial photos
showing this beach are omitted. The available aerial photos refute essentially
all of Stanley's theoretical work and therefore they were all omitted. To
explain away the accretion that apparently occurred west of the piers from 1837
to 1854, (Figure 14), Stanley calls the 1835 shoreline an estimate from ''a poorly
referenced historical chart.' Actually, the 1835 drawing is copied from an 1833
Corps survey that has numerous reference points. =

To use the Stanley Stage 2 report, Tetra Tech should simply discard all
of the theoretical data and derived data such as the "historical LWD contour'.
Table. 6, for example, shows that the net littoral drift is east, leading to a
presumption that the westward shift is just a temporary aberation. On the other
hand, Figure 16 shows a net flow westward around the pier from 1937 to 1968
while Fiqure 11, Sta. 0400 shows that sand did not extend any closer than 270’
to the end of the east pier in 1967.

| would hope that Tetra Tech's Stage 3 report contains the historical
aerial photos and an accurate plot of the historical shoreline contours. This
is what you have delivered to the Detroit District. With this information,

anyone can understand what is happening. A post-dredging contour will be of
further help.
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The following figures and tables In the Stage 2 report have value:

Fig. 3 - Shows how refraction around the dips in the 4 and 6 contours has
kept the beach from forming a large fillet at the east pier in pre-breakwater
era. Also shows 200:1 and 100:1 offshore slopes that keep the sand on the shore.

Fig. 11 - Shows pile;up of sand at east pler and extension of sand into
navigation channels.

TJable 9 - Observed data only. Shows that beach angle hasn't changed due to

breakwater at Sta. 7, 18+00E. Indicates that groins will work and that design
shoreline azimuths should be 880 and 85°.

| hope these observations are useful to you. |'ll admit to a prejudice

_about engineering practice that contrives theoretical data to support a predeter-

mined conclusion when the observed data doesn't fit. Reviewing the Vermilion
Stage 2 Section 111 report invariably increases my blood pressure. However,

reviewing the work you've done for the Detroit District and the Michigan shore-
line is encouraging.

| hope that your two Stage 3 reports arrive at a joint conclusion that
removal of the breakwater is warranted. However, the enclosed letter to
Colonel Johnson indicates that groins with artificial fill would permit us to
survive in coexistence with the breakwater. Tetra Tech has done an admirable
job for the Michigan shore of Lake Michigan with sand transport. On Lake Erie,
we lack the sand supply that exists on Lake Michigan. Much of the shoreline is

armored and dredging removes more sand than is supplied by erosion of bluffs
with 5% or 102 sand content.

Groins and sand fill are the only hope for the Ohio shore of Lake Erie.
However, no one has evolved a groin design suitable for shale bottoms other
than rubble-mound. We need some imaginative, low cost groin designs that can
be used by public agencies and private individuals. I hope your studies will
develop something of this nature for the Lake Erie shore.

Sincerely yours,

o p
sz" o Y2tV ael ke
cg@‘é. rossmar .

Enc.

cc: Colonel George Johnson

- - | ——— RN

- —w e AU IE el



[N S

( ( .

Linwood Pank C’ottagz Owners c4uocéat£on, Thne.

Officers:

President: George Grossman

ist V.P..

2nd V.P.:
Secretary
Treasurer

Robert Eckley
David Berns

. Barbara Scott

: Richard Parsons

August 22, 1979

STATEMENT FOR HEARING FILE
AUGUST 14, 1979 PUBLIC HEARING
DREDGING OF VERMILION HARBOR

Colonel George P. Johnson

U. S. Army Corps of Engineers
Buffalo District

1776 Niagara St.

Buffalo, New York 14207

Dear Colonel Johnson:
We would like to review the issues brought up at the August 14, 1979
public hearing on Vermilion Harbor, summarize the comments, and then make

recommendations as to how we feel that the issues can be met by the Corps.

tssue #1 - Will dredging be effective?

The purpose of dredging was said by some to be for entry of ice
breakers. The Corps commented that dredging was required to maintain the design
configuration. It was contended that dredging would not maintain design depths
for any reasonable length of time.

Recommendation - Several soundings should be taken after dredging to
determine how long the design depths remain. These sounding charts should be
made available to the Vermilion Port Authority, and to the public as part of the
Vermilion Public Library hearing file.

Issue #2 - Will dredging cause beach damage?

The Corps stated that of the 50,000 c.y. to be dredged, 15,000 c.y.
is sandy mixture suitable for open-lake disposal. This contains beach sand and
it is reasonable to estimate that perhaps 5,000.c.y. to 10,000 c.y. of beach
sand will be removed by dredging.

Recommendation - The dredgings suitable for open-lake disposal should be
sampled regularly and their sand content determined. Beach profiles before and
after dredging should be taken. This information should be made available to
local officials and the public as in #1.

THE PURPOSE OF LPCOA SHALL BE THE MAINTAINING ANDO PRESERVING
OF LINWOOD PARK AS THE OUTSTANDING FAMILY SUMMER VACATION AREA
COMPLETE WITH RELIGION., AND BUN . . . AND SHORE , . . AND SEA,
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Issue #3 = Can_the sand be restored to the beaches?

Numerous comments asked for sandy sediment: to be placed in updrift
nearshore waters. The current open-lake disposal site was simply carried over
from pre-NEPA days. This existing site is near a prime perch fishing area.

Recommendation - The Corps could consult with Mr. Ray Full, Kishman Fish
Co. to determine if a site change would .affect fishing. Mr. Full Is the most
knowledgeable expert available. If he felt that an alternate nearshore site

was available, the District could prepare an environmental assessment and change
the site.

tssue #4 - Should a new EIS be prepared on the breakwater?

The cost of the proposed dredging operation, and the costs of any
damages resulting from dredging, are unanticipated costs resulting from the
breakwater. A new EIS has been requested under 40 CFR 1500.13.

Recommendation - The Corps should prepare an EIS showing total present
costs of the breakwater, and an accurate statement of total benefits.

Please place this statement in the hearing file.
. Sincerefy yours,
LINWOOD PARK COTTAGE OWNERS ASSN.

g/td/

eorge W. Grossman, President

‘ot
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MRS BCTTE WELCH

»
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(419) €22-7193

Tyouse of Representatives
Washington, B.C. 20515 County AdwrmsTaaTion Do, M e

MumicipaL BUiLinG, Bas almTom
(216) £48-1001

July 18, 1979

"

Honorable Jim Odom
Mayor, City of Vermilion
Box 317
Vermilion, Chio 44089
Dear Jim:

You will recall that on June 12th I sought advice from the Chief
of Engineers, General Morris, concerning the proposed removal of the breakwall
in Vermilion Harbor. Enclosed is the reply I received on July 5th from the
Office of the Chief of Engineers.

Frankly, I'm disappointed in this response. As I read the letter from
General Robinson, it essentially says that you have to ask the Buffalo district
office of the Corps to remove the breakwall if that is your wish. And, upon
receipt of that request the Buffalo office investigates the matter and makes
recommendations. If the District agrees with your position and recommends a
change, then the request has to go through the normal channels of the Corps of
Engineers and the Administration (OMB), and then to Congress as part of the
President's budget message.

In his fipal paragraph Robinson seems to say that the City's only
alternative if it "disagrees with the Corps findings and conclusions" is to
seek congressional relief---which really means an Act of Congress directing the
Corps to do something different from what it feels needs to be done.

My first reason for unhappiness is the evident delay of the procedure
they outline. That procedure has the sound of a protracted one to me. But,
I don't see much hope for success of any procedure which would seek to shortcut
that course of action. Theoretically, Congress can pass a law at any timé& with
or without a report from the Corps of Engineers. However, in reality the House
Public Works Committee and the Water and Energy Resource Subcommittee of the
House Appropriations Committee are extremely unlikely to act---to either author-
ize or appropriate---without having a recommendation from the Corps of Engineers
The second reason for my unhappiness is that the General seems to indicate that
the only appeal process is ta go directly to the Congress, which again means a
battle, initially with the House Public Works Committee, which has traditiomnally
had very close tics with the Corps of Engincers. :

é’]' THIS STATIONERY PRINTED ON PAPER MADE WITH RECYCLED FIBERS
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Jim Odom
July 18, 1979

Page Two

It seems to me that the City has only two courses of action open
to it; one, is to make a formal request to the Buffalo district office of the
Corps asking for removal of the breakwall in order to se* in motion their
review and investigative machinery. If you decide te follow that course of
action I naturally will be more than happy to expedite the proceedings in
every way possible.

Secondly, of course, the City has the right to file suit against
the Corps of Engineers in a federal district court. Not being a lawyer 1 have

no idea what the prospects for success may be but you might want to explore that
with the City's legal counsel.

In conclusion, Jim, it occurs to me that the resolution passed by
your City Council, on May 21, copy of which was to be "served upon" the Chief
of the District's Corps of Engineers office, may in your judgement serve as your
request to the Corps for removal of the breakwall. However, I would presume that
a follow up letter to that action would be advisable.

Again, I repeat that this office stands ready to be helpful in any

proper and possible way. I express the hope that you will continue to keep me
informed.

Best personal regards.

Sincerely yours,

DON J. PEASE

Member of Congress 57
DJP:wsm .
cc: June C. Rini
P.S. We just recently received the normal "Announcement of Public Hearing" JESN
from Buffalo advising of the August l4th hearing at the Vermilion City
Hall, dealing with the "disposal of 50,000 cubic yards of dredged material
from the Federal Navigation Channel at Vermilion". We will of course

attempt to follow the outcome of that hearing with interest and concern.
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Dear Ceneral Morris:
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I seek advice and guidance from your Office as to the policy of the Corps
5 and briefly outlined below.

concerning a request new to us

Ve are presentzd with a situation where the Corps of Engineersput in a
harbor breakwall a number of years ago, and now the mayor and city council
of the city nave approved a resolution calling for removal of the breakwall,

Please advise me, at your earliest convenience, as to the Corps' genaral
;olxcy in situations of this sort. For example, what obligation does the Corps
have tobe responsive to city officials in such a request.

(1) 1f the Corps were to agree with their findings that the breakwall must
be removed, would an addmondl appropriation be necessary to cover the cost,
or could the Corps assume that responsibility within its already appropriated funcs?
(2) Would any additional authorizing legislation be necessary? (3) If th= Corps

disagrees with the City in question as to the desirzbility of retaining the bre

akwall,

what recourse does the city have? And, (4) Is there a precedent for legal action

by the city in a

It is my unde

situation of this sort?

rstanding that years ago when the breakwall project was under

study, ihe project was supported by the City. The strongly differing opinion now
i-eld by present city officials requires me to seek an answer to the questions outlined

above.

] am a

aware that in August of 1978 the Corps completed a Study of the Impact

of the Offshore Breukwater, addressing the problern under discussion here, [t

was ¢ :tzrmined in that Study that "the breakwater is agversely affecting two of
lern arees, ice-jam flooding and poor wate: quality in s»wiinming areas

the pred

cast of the hzcbor," and "a study of possible initigative incasures for these problems

~ill teain this fall™

beerings heve been held on the matter.

And, 1 am further avare that one or possibly more public
p
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“ou wiil note that I arn not locking for 2 speciiic response Irons you conzerning
z DErT r sreject, but rather - and very inporiznty - 1 will appreiate having
your rezly as 1¢ tine generad policy of the Corps in such matiers,
Thank you for your prompt reply, to assist me in an accurate and informative
answer to my constituents.
| ™

Sincerely yours,
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Don J. Pease

Member of Congress
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. By KATHY BYLAND
) €T Staif Writer

IMILION - In the wake of Sunday's

\ryor Jim Odom Monday angrily call-

§mmiediate removal of the Army Corps
peers break«<all

ood out on the p.er Sunday and (real-

was standing on the monster that will

L . . - - drown this city,” Gdom told council.

el Vermilion) is a test tube for the whole

rie community. The breakwall was

) and constructed here by the political

jon of certain pacple,” Odom charged.

ASKING FOR the {ull support of
in sending a letter to the Congress,
and Corps msking for the removal of
1) before..we go through a thfee to
2 flood that we can't prevent,” Odomn

1 will submit to council & draft of the
‘Meh council president Alex Angney
:ill sapport.

£ tbe Beight of the flood Sunday
1, bomnes in the Riverside Drive and
Clud area were flooded as well as

. .

iR A

property.

Wakefield also peinted out (hat the city
bad the chance 1o gain access to 220 feet of
beach east of the pler through the Great
Lakes Historical Soriety Museum. Odom

N ol " 2 by .‘,‘:i‘{‘-a. A WL Db ot Rt o
A2 S

Odom charged that financial contributions
over a period of many years inNoenced Jocal
politicians 1o build the west pier. The pler
was built from federal funds and protects the
area sround Wakefield's property, yet resi-
dents are denied access because to reach the

~ While it is true that the public no longer .
das access (o the west pier, Wakefield said
nooe of the hameowners there had ever been
seriously approached by the city to buy the

AT AN,

paayor ¢t

most river-froot marinas. Walesr rushed
across Lake Road for about three hours. The
lower dining room at McGarvey's Restaurant

.was also flooded when a huge ice jam broke

loose at Mill Hollow and lodged at the bridge
pear the restaprant.

RIVERSIDE DRIVE and Olympic Clud
residents evacvated tbeir bomes about 1:30
a.m. Sunday, but many Lagoons residents,
who were ‘2130 warned to leave, stayed In
their homes, Odom sald.

Diszster wes averied when the wall of ice
bit the breakwall, made a right turn, Jammed,
thep beaded left of the treakwall and out into
the Jake. .

“U it had stopped, the Lagoons and busi-
pess district within sevea Lo 10 minutes would
have beea updsr water,” Odom predicted.

The mayor sald he doudls a damage esti-
mate will be set for the flood.

IN HIS REGULAR report 10 city council
Mooday, be vebemently dealed 2ccusstions
that clty officlals acted too slov:ly in handling
the flood.

et et

b aired,

‘to breakwall 'monster’

Odrir <and he and sems e dirertor George
Phellips first osked for a Coast Givard scve cut-
ter Feb 23 Waving a hive-page list of phope
calls his office receis od saner: then, Odom told
of callirg the Corps. Coast Guard and even
U.S. Rep DunaldJ Pease's Washington office
for help.

Under the orders of the Corps the Coast
Guard cutter Kaw went first to Rocky River,
then arrived in Vermilion Saturday to help
break up ice

“(The Kaw) left Saturday night We didnt
know where Mill Hollow was geing at that
point..I begged the Corps to bring the boat
back, and they waited until 32 o'clock (Sun-
day),” he said. .

ODOM A1SO POINTED out the personal
risks the city crew tonk 'in attempling to
break up the ice.

Workers were asked lo sign a waiver that
they would have no insurance proteciion i
they drowned, Odom said. :

Reading lrom a C-T article which appear-
ed Friday, the mayor atiacked the opirion of
Theodore Wakefield that the breakwall doas
not cause flooding

-

dramatically decreased in depth between
Argest and December of last year. The Coast
Guard cetter oeeds a 12-foot depth to oper-
ale, but tbe river behind Lhe break wall was
much shallower, he sald, -

e : A pler they must cross privale property, he  -ODOM, SiHO WAS applauded by r;zan)' of
} said. - - the about 20 citizens who attended the meet-
“ALL GOOD CITIZENS contribute (o the Dave Patterson.

ing, was backed up by port authority member C T

political parties and candidates they respect,

veloed the lease. saying there was o proof flood control.

the city would have the money to maintain it
The mayor also produced a Vermition Port
Authority study showing 1hat the river

-

likes Vermilion,” be said.

1 Lope he (the mayor) does the same,” Wake- “Let there be po doubt that the (cutter) "
‘ . field replied this morning. Kaw was called away by the Corps of Engi- Y
. peers..I'm not (0o sure if the Corps really

Also supporting the mayor was George
Grossman, a Jong-time foe of the breakwal)
aince It weas built in 1378,

.

In & letter 1o the Corps dated Monday.
Grotaman charged that some residents have
taken a “devil-may-care” attitude toward

A

It is very unfachionable, and 2 shaw of
weakness o lie v boals or make any peepa-
ration for a flood, ™ t - said.

-y —— -




nres Jofrpy ,,fungiom 108 aa10q
n.nos utes pur e e 39 nok uaym
¥ O T 2YI] JMALS STY) MOuY | puw
101 € JOJ 20y €n UG AL,

TP PIM
nop 01 urpd 3110933 asou: v pey
1ol Uy 20 Sruy JauLIn) pres Jof
-v eg aolepy , ‘3011219 1no 108 0y
Po,UEA IAREAIQ-201 L1129 dyy w sfoq
AL I e AR XM (I PIor] pood
2[R OYM INATIV @ IABY IM,,

1 UMOTUMOD 2D1JJ0 U
5,cuym vo,, spuadap suamsas Larrea
a3 03 12fuep ayy pres Jofep

.. 33at umon adnad asay) JIpISuod
Luop vy aumys ¢ 6,31, pres
<G00 “S3Y L' InoqQw Jeay (paenn

Ve an) pAap — Kduows ey

GGt — 2auo 3t 338 p.Aa 1.,

“UINT UIIQ IALY PMOM UoYy
-or 2av0md ‘pasIfuepud uaaq aamy
1 oM J2AI Y JO BAJE suoofen)
s ndamp ‘pres Buy
-1l csapy ‘pounddey 9ARy pmom
<.t DU IDU00S 239y UD1108 ARy
{4 M) 1SP0) Uurep a 1.,
"wopy
S Iy 6] JUBUILIOACY SN}
< tiody canfturyg ‘Suipooy) g Jo
S o) sunkzad Aurws pumoj Aay
< ~od s Raq s dn ueapd 07 Suy

< el 32388 ENIPIKDL DY) Yoy

JUEPISOT UOIMUIIA SUO—
JU3o
217D 9] [TM pIo]

7003 Y] SHUTY] oym
seiru ©o2ABYy 9M,

CFuUpd|D. UPPeg siuspisay AS|jpA

A3 ke

TR

R
.

‘umnds 0] ureayedn
weme Amparodas )1 JWM ‘JoAnL
ay 0y 3t paumios sty oyl ‘s33
51 A9 0 adeld ® J0] POYOILIE I £
Aqrure; my a Aq punoj sem yomm
‘nony ssardey e sea Rumpooy g
30 umdIA pasoudy A[Fumuaas up

o0 SPUNT}
aAvY nok uoym dn Sutuwao 1M} 6,31,
*pIes tury SumeK auo ,,'dn ueald diay
0} 100Yd$ }jO 3001 SPYY JO 101 V,,

' “ying aq pmosm ‘dmu
~Mj Jo [M) U003 ¥ PIPNTI YIIYM
‘affeusep passan® inq ‘afewmwp
91 0 3.m31y Juyrop € 9ouyd 03 qeUN
A1OM sI3oqQuUdE ATTUre] TWTH Syl
*J0y8m yAng oy uy padetrep e 3aom
JAIp pue Joysem ‘1972993) L

‘194 pa
“LTNIDI 10U PUY “WPLIO[] U] UOTIVDEA
A39m-om1 ¥ Supystuy; enf ‘suared
AP ANEI2q uMO JRY) uo Run
=¥ 310M UIPTIYD 01 O ATTure; Ay,

“AEpUS 31 UY J91EM J0 139] g UTY)
8J0W DPBRY OMYM Judaseq B Lep
~UOIY HUIULID I0M ‘JIATY UOIRU
~J3A QU1 JO IPIE IFIM I uO ‘Qnp)
8upnnp ojdudio ‘rmy eunp pue
OGN JO BIIIYSENED PUV FUOS ANYY,

*Aepuow uopenyye
Jqrassny ® Jo ¥Q A Juprewr
SeM £puals) € pue Lqure; up

v o' M018
03 3w 3uot © $9W] 3} IEMEI3q £50]
e )mb,, ou00q 93N sy s [0
Y. NS — 21Buv 90383p v © ¥ sopnn
«03d mou yomm dwey ume] ® pus
9P INn ey Leus YWREM dn pauurys o)
¢ — sBupn

sosvor opy }
: ‘pres

Jofegy ,'a7e dn fuppfsana

Wil ey o 198 1 uaym,,

. .

‘QIYY PAI0IS JIMOUTUME]
v pue JILIp ‘Jaysem w se
SURt yons deurep Anuedyyruds jou
PIP InQ PN YOTYA “)1 UY JI3Yem
3O $3YdUY ZE puy JUdWISSeq 8, 30{ ey

*SINTIOP JO SPITPUNY atfy Ul Arqwqoad
‘afeurep swos pautesns Ailadoud
STY yInoyre ‘3310m Ay WoJ) patON
03d am A333ad sem ‘OIS yoolq
91220U00 “300}-14yB19 Yo MY ‘eEnoY
S|y — AYony sem oy pres ‘sanqg
OPIIIATY  £WO! ‘J0(e SHuwp

pus 34 Surpumosms alcwep gy
PALIAINE SUE B¥ DIEE ‘puey U WO0Iq
‘Suiqqaf) ‘SIN ,,'007 ‘mou duod 8.3y
PUR JIALI DY) 0] JNO (R]RMIPIS) Njem
) pey I pue s Jno [1¥ %001 3],

"oy sTuagen o spw
<o Suinmq e U 392033} ¥ pautru
osTe Jaem *dtod [Tows € pue wxydoN

Yna sutoy oy dn did oy Lqure;
oy 3updo] ‘Yowq 1997 93y Jnoqe
pod $,3u1qq21 "SIy Japun Jemmd
) PIAOYS POy 31 J0 X01Q 38Ny ¥
) «SSNB 1 ‘dn
Rurueand jo 3oi3ww v yamf,, £ oxes 0y
uoriow Aqissod A[uo ) pPreS ‘ARQ
PIRRANY 928 ‘Pnaqan hwwua
) 307 ourwrq sty 8ou1d 0F YIMYM VO
fAung Jo Louale ‘vossad v Joj Huppd
-JNI8 FI3IM EIUIPIEI Auwnt ‘pIpIdes
SoY Jajem oy PIAINS qBnoply
‘TN
N o qmowr mny Jesu peSporsp
1eddq wel 331 Ue s1050q Lepung
{TULIOU 2AOQW )38] g 20 ¢ 18 PAFALD
uu_n! ‘J0A12 umact-. an Jo nprsay
n Autueerd Aspuopy swm san
Butpuads asem NapISRs  Aofrep
AT UOMULIOA — NOTTDNUIA

I

‘-
el
v,
o8-
b
F
4
“
3
J

e RS SO DO T TN A G S T T

T I B e

o

P

o~

S = STNN I WY

s mmag e oyl




. 2 - -, IR L,
R RN -

* By GAYLE BLACKBURN
- Staff Currespondent

VEHRMILION — Although the Ver-
milion River Valley was saved from
even more {looding darnage when
an fce jam did not becormne lodged at
the point of -the Vermilion
Breakwater, the city cannot hope
the same will happen in the futlure,
the mayor said.

“We are headed for disaster if the
ice cannot flow freely. We cannot
depend on Mother Nature every
time,"" Mayor Jim Odom told the ci-
ty coun and concermed area
residents during Monday's council
meéeting.

The flooding which occurred over
the past weekend did an undeter-
mined amount of damuge to Ver-
milion businesses and residents.
Damage to the area was held to 3
minimum because the ice floe
bypassed the breakwaler and tum-

ed left at the breakwall, cutting its

own path which prevented further
flooding and damage.

Odom predicted the situation
could become extremely dangerous
unless something is done soon about
the breakwall.

“If we don't act soon we will
drown the city,” Odom said.

in slock ot

PRESTIGE PRO PADDOCK

435 Scott St " Sondusky
625-7200
Doily 11108p.m.  Sol. Hltodp.m.

.

- Prown City: Mayor ¢

Area residem  and  oulspoken
breakwater opponent George
Grossman agreed with the Odom.

“Over the past waekend the city
ice-breaking crew saved the
Lagoons area from a flood and all of
them saw their own homes and
businesses flooded like horror
dismanagement. The Buffalo
district of the U.S. Army Corps of
Engineers is directly responsible
for the flood damage that did occur
between the Liberty Street bridge
am:‘lhe Olympic Club,” Grossman
sald. .

‘The mayor commended all thuse
who helped.

*We had fire and police service on
both sides of the river. We are
covered as far as the city crews
were concerned and we kept the
lineg of communications open. We
were prepared o feed and house
people f_t’)r the evening if

nec .

Odom defended the city’s actions
intrying to prevent the flood.

“Everything that could be done
had been done,” he said. *‘During
the two winters that I have served
as mayor there has been no proper-
ty damage, to my knowledge, due to
dynamiting in the river.” He also
emphasized the city ice-breaking
boat crew signed waivers because
the city provides no protection in
case of drowning.

Grossman echoed the mayor's
sentiments. **You just couldn’t have
had people have it better than they
did,’* Grossman said.

“] intend to contact the U.S. Con-
gress and Senate about the renewal
of the breakwall before we have a

three or four day flood,"” Odom said.

Odom suggested residents should
write to their congressman and the
U.S. Army Curp of Engineers to re-
quest removal of the breakwater,

-




George W. Grossman
17125 Amber Drive
Cleveland, Ohio 44111
March 5, 1979

Colonel Daniel D. Ludwig

U. S. Army Corps of Engineers
Buffalo District

1776 Niagara St.

Buffalo, New York 14207

Dear Colonel Ludwig:

With a background of five years of observation of ice breakup condi-
tions in the Rocky River Valley and Vermilion Valley, | wish to comment on
the flood hazard imposed by the Vermilion Harbor breakwater. | believe that
the Vermilion breakwater has a 95% probability of causing a flood with
damages in excess of $5 million at least once in ten years.

1. Without the breakwater, the city ice-breaking boat and crew led
by Service Director George Phillips, and piloted by Port Authority
Chairman Richard Bulan, can prevent ice-jam flooding downstream
of the railroad bridges 99% of the time under any ice conditions.
They could prevent ice-jam flooding of the Valley Harbor and
Riverside Drive areas about 95% of the time if they did not have
to cope with the breakwater.

The city tug 'Jaws', complete with crew in overalls, is not a
very impressive looking vessel. No one would ever believe that
they could clear the river of ice 12''-15" thick--unless they saw
the '"Jaws' crew do it. Over the past weekend, these four men
saved the Lagoons area from a flood--and all four saw their own
homes and businesses flooded by Corps mismanagement.

2. The Buffalo District of the Corps is directly responsible for the
flood damage that did occur between the Liberty Street bridge and
the Olympic Club. The staff of your Cleveland office simply lacks
any qualifications to direct ice-breaking operations. The concept
of introducing an unqualified layer of command between the city
and actual Coast Guard operations is bureaucratic mismanagement
at its worst. The Coast Guard is more than qualified to get to
a harbor. Local officials, particularly those in Vermilion, are
more than qualified to direct the Coast Guard vessel when it
arrives.

wWhen the '""Kaw' reached the east end of the breakwater Saturday,
it should have remained there and cleared a pool of broken ice to
the northeast. Then, the Kaw should have slid in alongside the

“LE CORS
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breakwater, tied up, and kept its propellors going to blow ice
out of the harbor. At daybreak, or possibly even Saturday night,
the city crew could have broken ice up to Riverside Drive and
prevented the jam at the bridges.

The Corps' decision to send the ''Kaw'" to Rocky River and Fairport
after it had broken a 50' path to the breakwater was a classic
example of bad judgment. There were other Coast Guard boats
closer to Fairport. Rocky River was already clear. | can con-
cede that the mayors of Rocky River and Lakewood must have
political clout but Rocky River let go Saturday, February 24.

A small jam remained at the CYC docks but it did not hold back
any water. This jam moved out Friday morning, March 2. |
personally phoned your Cleveland office about 1:30 PM Friday

to advise them that any danger to Rocky River had passed.

The field tests of the ice-jamming capabilities of the breakwater
have been conducted under optimum rain conditions to date. Twice
in the past week, predicted rains did not materialize. When the
Vermilion River lets go from slow melt off of snow, an ice-jam
forms at Mill Hollow, sticks, and then bypasses water through

the park. An inch of rain, perhaps only a half inch, would pro-
vide enough pressure to move the Mill Hollow jam downriver. When
that jam comes down, it will lock against the breakwater and
cause a flood. It won't matter whether the harbor area is clear
of ice or not.

ice-jam movements down a river are unpredictable. A jam can be
pulled down or pushed down. The jam at Liberty Street was for-
tuitous because the channel is very deep along McGarvey's dock.
Water ran under the jam and pulled ice into Huron Lagoon. Then
the jam was pulled downriver in its entirety. The ice spread out.
When it hit the track created by the city ice breaker, it went
clear to the breakwater before jamming to the bottom in the east
channel. A '"push’’ movement would probably have jammed at the
Water Works and then jammed again at the breakwater. A "pull"
movement of ice can usually be cleared--a ‘'push'" jam movement will
always be halted by the breakwater. We all saw that occur last
year.

Flood damages in Vermilion will be increased substantially by a
"devil may care'' attitude prevalent among some residents and
businessmen. One local leader with 66 years on the river feels
that one or two days a year of flood problems is not serious.
A businessman, noted for his abilities as a raconteur, feels
that the biggest flood problem is getting his customers to move
up a rung on their bar stools as the waters rise. Many lagoons
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Page 3
March 5, 1979

residents regarded the events of Sunday, March 4, as the
""Ice Jam Festival'' which always follows the ''Snowmobile Festival''.

This attitude will prove costly when a ''push'" jam locks up against
the breakwater. The police warned lagoon residents to evacuate in i
ample time March 4, but a substantial majority ignored the warning.

Perhaps 200 autos that could have easily been moved up to Linwood
or the shopping center were not moved. |t is very unfashionable,
and a show of weakness, to tie up boats or make any preparations
for a flood. This "macho'' attitude will continue until the flood
waters hit again. People who recognize the hazard just put their
home up for sale and quietly move out. Only a few lagoons resi-
dents realize that their homes were saved by four men who had their
own properties flooded. | doubt that anyone from the lagoons has
volunteered to help these men with their flood clean-up. And our
leading restauranteur is unlikely to lehd them his ''great staff'
with experience in flood clean-up.

This attitude will cause somewhere between $1 million and $2 million !
of avoidable damages in the next flood. |If private insurers ‘
handled flood insurance without government backing, they'd ''red

line" many of the homes and businesses in Vermilion.

Conclusion:

Taking all these factors together, | conclude that the Vermilion Harbor
breakwater will cause a flood with $5 million to $10 million in damages on a
frequency of about once every ten years. The Corps has its reports on damages
from the 1959 and 1969 floods prior to the breakwater. A good flood will take
out about 200 automobiles and some 40O boats under existing conditions.

The Corps can continue to field test the ice-jamming characteristics of
the breakwater, but only until 1" or rain on top of a snow pack moves water
down the river rapidly. This has not happened in six years. At that point,
it will be universally recognized that the breakwater has to go.

It is time to address this problem with some reasonable simulation of
good engineering practice. The breakwater, which was a 100% unadulterated
pork barrel project, was never justified. On August 30, 1978, at a public
meeting, | challenged every cost-benefit analysis that the Corps has ever e
made on the breakwater. | said that there were no tangible benefits resulting  °
from the breakwater. An essentially perfect harbor safety record cannot be C
improved.

As yet, the Corps has not responded with a revised ''benefit' figure. . 1
| request that you do this and that you match such benefits against the cost !
of a flood. If you do this in any reasonable manner, you will initiate
action to remove the breakwater at the earliest possible time.

Sincerely yours,

(Z VA T 37 9
Ag e W./hrossman
cc: All concerned
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September 7, 1978

Department of the Army

Buffalo District, Corps of Engineers
1776 Niagara Street

Buffalo, NY 14207

Attn: Daniel D. Ludwig, P.E.

Colonel, Corps of Engineers
District Engineer

Subject: Vermilion Bréakwall Impact Meeting

Gentlemen:

The Army Corps of Engineers meeting was well conducted and
interesting. I think it unfortunate that other Vermilion
residents, boat owners and business were not represented or
did not make some comment. '

Since I made impromptu statement at the meeting I decided I
should cover my comments in writing.

1.

As a Vermilion lagoon resident and as a Lagoon Trustee, I
hoped to convey the opinions of a portion of the 130 approxi-
mate lagoon residents.

The breakwater has fulfilled the intended protection for
small boat harbor entrance. Some people object to the
difficulty of night visibility, which could be improved.

The pollution problem on the beaches definitely exists. The
breakwall deflects river flow and contributes to the beach
pollution. The source of the pollution is the river itself
and EPA efforts should be directed towards improvement.
Under storm conditions and acts of God minimum pollution
limits can be expected to be exceeded.

The breakwall is a contributor in developing ice jam
conditions. My personal opinion is that the breakwall
itself reduces the formation of ice wind rows. The mainte-
nance of channel depth or increased depth reduces the

hazard associated with flooding and ice jamming. This
factor was apparently considered by the Corp. when the river
channel and harbor entrances were dredged.

Y




Dept. of the Army
Buffalo, NY -2 -

S. The lagoon residents believe that the breakwall program
has contributed to rapid silting of the Lagoons (primarily
Huron and Superior). Our reasoning is very simple and a
fact of hydraulic flows. When the river channel was
dredged to increase river water flow capacity the
secondary flow channel through the Huron and Superior
lagoons was reduced in flow and velocity. Drop out of
solids as silt is much more rapid with low velocity and
the less turbulent flow than exists in the dredged river
portion. Our experience indicates 30 years for the first
lagoon dredging and only 18 to present time. Dredging
should be done now, and would be critical now if the water
levels were as low as in 1958 and 1959.

6. Based on samples taken from lagoon, river and lake bottom,
it appeared that the organic content was much the same.
In this event it is possible that dredgings could be used
as fill for Linwood Beach with a beach sand topping.

7. My feeling is that the Lagoon people will cooperate once
a program is developed.

I thank you for this opportunity to express some of my thoughts
regarding the breakwater impacts.

Very truly,

Calvin C. Blackman
5419 Park Dr.
Vermilion, OH 44089
CCB/jw

=
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George W. Grossman
17126 Amber Drive
Cleveland, Ohio 4b4tid -

August 31, 1978 .

STATEMENT TO PUBLIC MEETING
ON VERMIL1ON HARBOR

Cofoncl Daniel D. Ludwig

U. S. Arniy Corps of Engincers
Buffalo District i
1776 Niagara St.
Buffalo, New York 14207

Duvar Colonel Ludwig:

The Vermilion Harbor breakwater has been a very poor investment for
the public because (1) the benefits predicted for the project have always been
greatly overestimated, and (2} the social and environmental costs resulting
from the breakwater were not considered prior to construction.

Projected Benefits from Modifying Vermilion Harbor

The first public hcaring on the recent changes to Vermilion Harbor
was held 33 years ago on May 3, 1945. At that meeting, the mayor stated that
the village was unable to contribute anything for changing the harbor. Many
of the local citizens were unwilling to pay even a portion of the cost because
they did not envision any benefits from changing the harbor. The events of the
past five years have proved that this initial local evaluation was accurate.

tn 1958, when Congress authorized the breakwater, the Corps estimated !
annual benefits totaling $107,700 as follows:

50% Net Profit on increased fish catch $10,100

Savings on losses of fish nets 9,900
Benefits to recreational boaters 77,700
Harbor of refuge 10,000

Congress was told that 584 of this $107,700 in bencfits were ''general
bencfits to be realized by the nation as a wholce', wh2n any effect is obviously
purely local. it is of intcrest that the benefits from '‘the increased ease and
convenicnce afforded existing navigation'' were classified as intangible and nci
given a8 monetary value. '

In 1971, with plans and cost estimates completed, the Corps staled e
that the 1956 project costs of $853,000 had inflated 106% to $1,757,000. Con-
sequently, the bencfits were also inflated from $107,700 to $229,000 at March, .

1971 price levels. The validity of the $229,000 benefit estimate was questioned
by the Cffice of the Chief of Engineers on 20 January, 1972. Thereupon, the
Buffalo District revised their estimate of tangible benefits on 16 May, 1972

to the following: 4
Commercial fishing benefits $ 23,200
Recreational boating benefits 442,700
Harbor of refuge benefits _10,000
Total Annual Bennfits $475,900
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August 31, 1978

A1l of thuse benefit estimates lack credibility. Even the Corps has
usod the $229,300 annual benefit vstimate in the recently issued Scction 111
syllabus in licu of the $475,900 cstimate. Apparently, the public, the Corps,
and Congruss do not expect an accurate accounting when constructing public works
wilh U. S. Treasury funds. They look only for justification of the project.
However, the Vermilion breakwater is now assessing us with very real and tangible
costs to restore urodgd bgauhbs, control pollution, and minimize flood damage.

— o e e - ———

credub\e

The Actual Benefits to Navigation from Lhe Breakwater

i, Coimercial Fishing Tanyible Benefits - None. There are no increased
fish catches or nels to be saved because of the breakwater. Commercial fishermen
had a perfect safety record at the harbor entrance for about 60 years prior Lo
the breakwater. Lake Erie commercial fishermen are skilled and weathecr-wise.

They listen to the weather radio and make harbor before lake conditions beccre
hazardous.

2. Recreational Boating Tangible Bencfits - None. Vermilion recre-

ational boaters, for the most part, are also skilled and knowledgeable about

the hazards of Lake Erie weather. With just 2' waves on the lake, there are
few recreational power boaters to be seen. It is uncomfortable to be out there
pitching and rolling. We do see foolhardy boaters hesitate behind the break-
water as they examine oncoming storms befare heading home. They frequently will
take the gamble unless the Coast Guard herds them back into harbor. Reckless
boaters are not aided by a breakwater.

Vermilion docks were filled to capacity long before the breakwater was
constructed. Visiting boats were frequently required to raft off because visitor
dock space has alwdys been limited. Any claims that the breakwater increases
harbor usage and sells more boats, dock rentals, gas or marine supplies are
difficult to sustain,

3. Harbor of Refuge Tangible Benefits - MNone. Vermilion was a harbor
of refuge for over 135 years prior to the breakwater. As a summer squall would
approach, there was a very orderly and efficient exodus from the “ake. Boats S
swung into line and came straight into harbor. A harbor of refuge is generally
considered to be a new harbor like Hammond Bay Harbor on lLake Huron.

4, Intangible Navigation Benefits -  Some. Some boaters can clain ''the
increascd ease and convenicnce afforded existing navigation'. However, even
this convenience has its price. Stanley Consultants, on page 198 of the impact
study, notes increased harbor congestion, restricted visibility, and other navi-
gation problems caused by the breakwater. Stanley also says that these problems
"do not constitute hazards to navigation for the knowledgeable, well-prepared,
cautious boater.' That's all we have cver necded for safety in Vermilion
Harbor = knowlcdgeable, well-preparcd, cautious boaters.
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The Corps has ewployed tour tables and several pages of discussion
in the Scation 111 Lyllsobus to support a new claim that the bredkwater nhas
Created unanticipoted benctits of $39,200 a year by increasing the total sicze
of Verimilion beaches. Cven a cursory audit ol this very detailed claim of
benetits shows that such o claim is outrageous.

1. Lagouns Bueach is said to have gaincd 80,000 cu. yds. of sand while
Linwood Beach has 1ost only 26,000 cu. yds. The source of the extra 55,000 cu.
yds. in the LJQOUHZNBVJCH is> not revealed. On page 18 of the syllabus, the Curps
vatiaates that the agintenance of Linwood Beach will require 17,500 cu. yds. of
sand vvery year., At that rate, our losses over the past tive yuars since the
breanwater have totaled 87,500 cu. yds. An 87,500 cu. yd. loss to Limicod 1s
balanced somewhat with the asount of sand transferred to the Lagoons, and the
amount ot sand removed by dredging.  The actual loss to Linwood is not 25,600
cu. yds., but 85,000 to 100,000 cu. yds.

2. An annual benefit of $55,600 is claimed for the additional beach
created in the Lagoons. Under Corpd Reg. EP 1165-2-1, no berefits whatscever
can be allocated for gains in a private beach that is not open to the public.
The Lagoons Beach is not open to the public.

3. The total loss of Nakomis Beach was not considered. This beach was
100" wide and 500' long. |t was a widely used public beach. Even with the
aadition of 2,350 cu. yds. of sand in December, 1975, Nakomis Beach has been
lost to the breakwater.

i, Vermilion Lity Beach,. a public beach, is now no bigger than it was
in 1970 or 1971, The ''gains" shown in Fig. 15 of the syllabus do not exist,
and the annual monctary gain of $23,200 does not exist. Anyone can see this
by visiting Vermilion City Beach.

The Corps has answered our protests about beach erosion with a counter-
claim that the breakwater has really increased the size of our beaches. That may
be a good political tactic but it is not good engineering or acceptable account-
ing. The Corps has underestimated the losses to Linwood Beach by a fuctor of
b to 25,000 cu. yds. With losses cut in this fashion, it is possible to claim
that tne breakwater is actually creating beach with a benefit of $39,200 each
year. Then the Corps, on page 18 of the syilabus, can say that removal of the

breakwater is 'inappropriate" because the breakwater has an overall beneficial
effect cn our beaches.

3

We have watched o beach 300" wide reduced to almost nothing. We
viatched the sand move westvard into the Lagoons Beach, the river, and the
harbor. we watched the dredges haul away our sand. A claim that the breakwater
has creatad beach area in Vernilion is beyond belief, and it certainly docs net
retlect credit on the Corps.
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Conclusicn

It is nost unfortunate that statutory safeguards for the public were
disregarded in the pursuance of harbor modificaticns that were never needed and
are not needed now.  Woe cannot go back and make the Corps and the Vermilion Port
Authority comply with these required precautionary procedures. Howcever, the
Corps should discard the various ''benefit' cstimates that have been presented
over the past 33 years to justify the breakwater because they are not accurate.

The Lorps is now assessing the real costs of repairing damayes from
the breassater and preventing further damages, and the Courps nust also assess
benetits as realitics. While we definitely nced temporary measures to halt
further beach crosion, permanent measures should not taken until a fair and
cquitable accounting of both costs and benefits is presented.

The bencfits to navigation are minimal., If these benefits are stated
accurately, it will be obvious that they cannot possibly balance the costs that
have resulted {rom the breakwater.

The breakwater was a very poor investment of public funds. Altoer-
native “1, recoval of the breakwater, is the best possible, most bencficial,
and least expensive solution for Vermilion Harbor.

Sincerely yours,
: SN
(9% );_(f.-'u..'f"' , A
’ ’ .
George W. Grossman
‘ -
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STANLEY CONSULTANTS

SUITE 404. 6659 PEARL ROAD
CLEVELAND. OHIO 44130
TELEPHONE : 216/884-7136

March 28, 1978

Colonel Daniel D. Ludwig

District Engineer

Department of the Army

Buffalo District

Corps of Engineers

1776 Niagara Street -
Buffalo, New York 14207

Attention: Mr. John Annony, Project Manager
Gentlemen:

Re: Summary Status Report
Vermilion Harbor Breakwater Impact Study
March 1 to March 31, 1978 i

During the past month, work efforts on the Vermilion Harbor study have focused
on completion of the Section 111 shoreline erosion study. The preliminary draft
report on this work element has been finalized and forwarded to your office

for review. We are prepared to discuss your comments on this draft at your
convenience, and will incorporate them into the final report.

During the past month, the Ice cover on the Vermilion River broke up and
flowed out into Lake Erie. A visit was made to Vermilion to observe the
expected breakup and operation of the Coast Guard fcebreaker on March 14 and
15. A copy of the memorandum regarding this field investigation is enclosed.
Unfortunately, the ice did not break up at this time, and the icebreaker was
delayed near Toledo. lice breakup and flow from the river actually occurred on
March 21, accompanied by some flooding. Several telephone conversations with
officials at Vermilion provided the details of the event. The enclosed tele-
phone call report summarizes the significant points.

A letter was recently received from Captain Dennis Dougherty, who is the
Commanding Officer of the Coast Guard lcebreaker KAW. He describes In detail
the ice breaking problems related to the configuration of the Vermillion Harbor
entrance channel. His letter is enclosed.

With the submittal of the Section 111 study, the following work tasks remain:
1. Revisions to the Section 111 draft report.
2. Preparation of a work outline for future investigations

regarding mitigation of breakwater impacts.

INTERNATIONAL CONSULTANTS IN ENGINEERING, ARCHITECTURE, PLANN!N(}_. AND_MANAGEMENT

LD MRS N LA s o L . W e Omeem

-
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From STANLEY CONSUL)ANTS 1o Colonel Daniel wig Date _3/28/7

3. Participation in the final public meeting at Vermilion
scheduled for mid-May.

It is estimated that approximately 95 percent of the work has been completed
oh the shoreline erosion work element (Contract Modification PO0OOI). An
invoice covering work completed through March 31 will be sent under separate
cover. The work to be completed under the support requirements, including the
recent field visit to Vermilion and preparation of the work outline, will be
billed at a later date.

If you have any questions regarding the status of this work, please feel free
to call this office.

Sincerely,

STANLEY CONSULTANTS

g - V/X/L/,{.M ,Q/{_ZM

J. William Allen
Project Engineer

JWA: jae:7027
Enclosures

cc: Mr. Bayard Weizenecker

St
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To: Flles

From: 8111 Allen Date: March 20, 1978

Re. Fleld Trip to Vermillon to Chserva
{ce Laaving the River

At the request of the Buffalo District Corps of Englinesrs, | visited the
Vermilion River and Harbor slte on Tuesday and Wednesday, March 13 and 15,
to observe the expccted breakup of the ice cover and subsequent flow from
the Varmi lion River to the lake. Thls event was expected due to the
prediction of vary heavy rainfall in the Vermilion River basin, and the
presencs of a prolonged perlod of high temperatures (sbove 35%). It was
also expected that the Coast Guard lce breaker KAJ would be In Vermilion
on Tuesday to break the lca at the harbor mouth.

On Tuesday, the wind was from the southwest at 15 to 25 knots, and the
entire river was frozen with lce In excess of 12 Inches thick. The mouth
area was also frozen to a distance about one-half mitle offshore, where
open water could be seen. Water from zero to six Inches deep was flowing
slowly on top of the [ce. There was no apparent riovement or breakup of
the lce. There wos a significant amount of raln llonday nlight, and the
ralnfall cantlnued through Tuesday with several heavy periods on Tucsday
nlight. The river was also frozen solid at iI1] iiollow, approximately four
miles upstream of the harvor mouth. On ‘iednesday morning, the river had
broken up the Ice upstream of i1l Hollow, and had forwed a new channel
outside of the banks at i1l Hollow Itself. The water flowed heavily over
the park land, and came back within the channel several hundred yards
downstream of Hill) lollow. The flow was then confincd to the channel,

and under the thick lce cover all the way to the harhor mouth. The lce
cover in the vicinity of Vermillion Harbor remained unbroken dua to Its
thickness. Several bLlocks In excess of 10 Inches thick were observed at
Mi1l Hollow. The city ice breaker succeeded In clearing a section near
the Vermillon Yacht Club abcut 150 fecet long. It was very slow golng,
however, and they finally abandoned efforts, in spite of additional
assistance from a Loraing Ice breaker naved Bravado. The lce breaker KAW
had not appeared as plannad, so the mouth of the rlver remalned unbroken.
Reports from the Coast Guard Indlcated that the KAW could be expected late
Thursday or Friday. 8y mid-day ‘\lednesday, the flow at NI} iollaw had
subsided, and It became apparent that the lce in Vermlllon liarbor was not

going to break up immenently. John Annony of the Buffalo District accompanlied

ms on thls trip, and we declided that we should not walt any lonyer for the
lce to break up. | returned to Muscatine Wednesday evening.
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MEMO t1o:  Fliles ] o Harch 20, 1978

{Continued) Date

1603

Contact with the Vermillon city officials on Friday afternoon revealed
that the l(ce breakerGllbway had besn to Vermilion late Thursday and had
opened the mouth area to the open lake. However, this area quickly
closed up with lce chunks due to the northerly winds prevalling. The
city has now made a second request for assistance from a Coast Guard

lce bresker, and Is hopefully awalting an answer. No further natural
break up of ice In the Vermillon Rlver has occurred. The clity lce breaker
has succeeded In opening the area to the harbor mouth. Local people now
expect the Ica to break when the next heavy ralnfall occurs. The Buffalo
District has not yet declded vhether or not they will request us to visit
the Vermiltion site a second time when the lce actually goes out.

JWA:8t:7027
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STANLEY CONSULTANTS
TELEPHONE CALL REPORT

M, 9 0
Date arch 22, 1978 Time M. Job No. m27

To Mr. George Phillips At __Vermilion, Thio

From 8111 Allen, SCI At Huscatine, fowa

Regarding:

| called Philllips to inquire about the Ice situation in Vermillion over the
past several days. { have been in frequent contact with Phillips for several
weeks , since he {s the city official In charge of all lce breaking efforts.
Phillips tndicated that the Ice had Indeed left the river on Tuesday, March 21,
and significant lce Jams and related flooding had occurred In the town.

The ice breakup In the lower Vermilion Rlver channel began on Tuesday rmorning,
and breakup proqgressed very rapldly. Phillips called the Cleveland Coast fGuard
around 9:00 a.m. to request assistance by either the KAV or the JIIBVAY in
breaking up the harbor mouth and providing a channel for the lce to reach the
open water of Lake Erle. TheJJIBUAY finally arrived at Vermilion at aporoxi-
mately 6:00, by which tire a vary large lce Jam had formed at the breakwater and
extended all the way to Mcfarvey's Restaurant, which 1s one-half mile or so
upstream. Phillins indicated that during the aftemoon, ice rushed down the
channel at speecds up to 10 miles per hour, and iipacted agalnst the bhreakwater.
The Ice could not flow around the breakwater into open Lake Erie water, and
therefore a jam ranidly backed up in the river channel. Hany of the resldents
of the Lagoons area vers evacuated, and the water rose into the residents’' yards.
At this tine, reports as to the maximum rise of water are conflicting. \lhether
any siqniflicant damage occurred in the Lagoons area is not known,

The (JIBWA¥ cleared a channel to the open lake during Tuesday evening, and the
ice Jam at the mouth broke up and moved Into the lake. By Wednesday morning,
the river was running hiqgh {approxiiately 4 feet on the gage) and falrly clear
of Ice. The time elapsed from Initlal breakup untl) the river was cleared of
fce was only a little over 12 hours.

The critlical point is of course whether or not the jam would have occurred
against the frozen lake lce even 1f the breoakwater had not been In place.

It I's important to note that the jam occurred in the absence of any assistance
from the Coast Guard lcebreakers. Since ice flowing down the river would have
had no outlet to the open part of the Lake Erie, It Is likely that a Jam would
have occurred at the harbor mouth even without the breakwater. However, It (s
impossible to tell whether or not the jam would have been more or less stable
than the one that occurred on Tuesday. It Is true that more flow could

have roved out of the river channel by qoing under the ice, prior tg breakwater
construction, since the breakwater extends complctely to the lake floor. The

rise of the water in the Lagoons residential arca would be expected to be less
without the breakwater.

Further Attention Required ? Yes No By Date
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ENVIRONMENTAL PROTECTION AGENCY
REGION V
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MAR 2 2 1978

Mr. George W. Grossman
17125 Amber Drive
Cleveland, Ohio 44111 |

Dear Mr. Grossman:

We are responding to your February 23, 1978, letter requesting the i ‘
U.S. Environmental Protection Agency (EPA) to conduct core sampling of ! |
Vermilion Harbor sediments and raw water sampling at the water treat-
ment plant in Vermilion, Ohio. Thank you for updating us on your
involvement with the U.S. Army Corps of Engineers' breakwall at
Vermilion, Ohio and Case No. EBR 77-29, Grossman v, Williams, before
the Environmental Board of Review, State of Ohio.

It should be understood that it is the Corps of Engineers' responsi-
bility to conduct the appropriate sediment sampling and analyses for
each harbor, (U.S. EPA has assisted the Corps of Engineers under an
interagency agreement to perform these tasks but we are reimbursed

for our efforts.,) However, sediment analyses must be performed in

a manner acceptable to U.S. EPA; these procedures must comply with
U.S. EPA regulations and guidelines. While our Agency has played

an important role in the past in sediment sampling and testing, the
Corps of Engineers, with our endorsement, is now beginning to have
contractors perform these tasks. It is, and will remain, U.S. EPA's
responsibility to classify a harbor's bottom sediments based upon

the results obtained from sampling and testing for certain biological,
chemical and physical parameters and/or other information about factors
affecting the harbor's aquatic ecosystem.

On February 9, 1978, U.S. EPA proposed an amendment to the National
Interim Primary Drinking Water Regulations to protect the public
health from organic chemical contaminants in drinking water. A

copy of these regulations has been enclosed; the period for public
comments expires on May 31, 1978. U.S. EPA has determined that the
presence of chloroform and other trihalomethanes in drinking water j
may have an adverse effect on the health of persons. The maximum
contaminant level (MCL) of .10 mg/l (100 parts per billion) for total
trihalomethanes (TTHM's) is initially applicable only to community
water systems serving populations greater than 75,000 and which add

a disinfectant to the water in any part of the treatment process.
Community water systems serving between 10,000 and 75,000 are only
required to monitor for the level of TTEM's in their systems for one

FILE COPY

‘ed hy

Checked by




MAR 2 2 \978 ~2-

1
year; these monitoring requirements become effective 6 months from *
the date of the promulgation of the proposed amendments - probably ‘
sometime this fall. Since Vermilion's water supply system serves
approximately 12,000 persons, these latter monitoring requirements )
would apply to the Vermilion water supply system.

The data obtained from this mandatory monitoring will assist U.S. EPA
in assessing the magnitude of TTHM concentrations in systems within
the 10,000 to 75,000 population range and in making determinations

as to the need and feasibility of revised regulations in that size
category. While guidelines currently exist for monitoring TTHM's,

no laboratories in Ohio have been certified by U.S. EPA to conduct
TTHM testing. Certification of laboratories in the State would

be necessary before monitoring requirements become effective.

Your concern for environmmental protection is appreciated. Should you
wish to express any addicional concerns, please contact Mr. Robert Kay
at 312/353-2307.

Sincerely yours,

A 2 v |

eorge R, Alexander, J
Regional Administrator
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DEPARTMENT OF TRANSPORTATION Addresy reply to:
Commanding Officer

UNITED STATES COAST GUARD USCGC KilW (WYTH-61)
1055 kast Ninth Street
Cleveland, Chio L4114

16150
26 February 1978

Stanley Consultants, Inc.
Attention: Mr. J. William Allen
Stanley Building

Mascatine, Jowa 52761

Dear Mr. Allen

1. I received your letter of 3 February 1978, on 14 February, and must
apoligize for the tardy reply. A full operational schedule along with
the emergency drydocking we are presently undergoing in Sturgeon Bay,
Wis., has prevented me from giving your letter the prompt attention it
deserves. The opinions expressed below are my own personnal opinions
arnd should in no way be considered as Coast Guard opinions on this
matter,

2. There are two distinct icebreaking problem areas in the Verrilion
Harbor: the lzke approach channel inside the detached breakwater, and
the entrance channel upstream from the Verrmilion ard East Pier lights.
I cannot comment on icebreaking problems prior to construction of the
breakwater as I have no experience in this area under those corditions.

3. Icebreaking in the lake approach channel up to the Vermilion light
can usually be accomplished without undue risk, as long as there is
adequate water depth and wind conlitions are favorable. Shoaling inside
the channel limits to less than a 1L foot depth would restrict or exclude
icebreaking operations by a vessel such as the Kaw.

L. Icebreaking in the entrance channel upstream from the Vermilion and
East Pier lights is extremely hazardous and cannot safely be conducted
urder any corditions. The need to make a 90 degree turn to the left to
get around the end of the kast Pier, in the limited area available with
shoal water ard stone rip rap present along both piers, creates a sit-
uation where the probability of grounding and/or damage exceeds the
possibility of a successful entrance into the channel. Once in the
charnel there is no place to turn around. Backing a vessel with the
characteristics of the Kaw out of this channel is very di.ficult, and
again the shallow water and rip rap along the sides of this narrow
channel presents unacceptable hazards, This situation can further be
complicated by the strong current that is present during the Spring.
In addition to making it more difficult to make the turn arourd the
end of the East Pier, the debris, such as tree leaves ard other small
materials carricd in the run-off, rapidly clog the !ain kEngine cooling
water strainers,

MR
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5. If it is necessery to have a vessel such 2s the Kaw break ice in

the entrance channel, I suggest that a sheet pile bulkhead be installed
on the inside amd arourd the ends of both piers with dredging up to

the bulkheads to provide 14 foot of water. This would eliminate or
reduce the hazards associated with icebreaking in the area to acceptable

linits.

Commarding Offiter
USCGC KAW (WYTM-6
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Lt. Col. Byron G, Walker

Department of the Army

Buffalo District, Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Dear Lt. Colonel Byron G. Walkery

I am writing this letter on behalf of the Linwood Park Cottage Owners Association,
Vermilion, Ohio, Ref: Draft Environmeatali Impact Statement on Operation and
Maintepance of Vermilion Harbor per Notice Federal Register, Septemoer 26, 1975,
p. LL349,

The Linwood Fark Cottage Ownees Association (LCOA) represents the leasees who
maintain property in the park. Our membership incluces pecopls from across the
United States, Linwood Park is a tradition, It has ceen built by 92 yes=rs of
dedicated work and direction by the directors of Limwocd Park Company, LCOA, and
the reliriovws efouncil of Linwood. It represents a unioue place in our lives and
those of tuvusaude of SLheis who caz:t to Lizwsed %c enjoy ite sandy heesches and
clear waters for a variety of recreational purposes,

Today, however, Linwood is different, and for most of us ttat difference is for
the worst. In 19?73 the U,S, Army.Corps of Engineers built a breaxwater at the
mouth of the Vermilion River, ¥e feel that this wall is the cause of "that
difference.” The reasons for erecting the wall were prcbadly scund at the time,
bdut events of the last few years suggest that any proposed benefits from the wall
bave been overshadowed by actual results.

As a concerned leasee and President of the LCQA: I feel that you should underst=nd
wkat has happened to our environment since the comnstruction of the breakwall...

I. Acres of our sandy beach have eroded drastically in many areas;

11. Our clear waters have become polluted anc unsafe for swiaming;

I11. The natural flow of the Vermilion River has teen diverted awvay
from the ceater of the laxe to our shoreline;

Iv. ' The river channel is parrow and shallower, which hampers our boaters’
access to the lake proper; and

v. Our dtinking water has become unpalatable,

FILE CK)?]
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The net result to our environment since 1373 has been detrimental to our arca
and eaused many adverse feelings azong our residents. All of us come to Linwood
for a great many reasons; the Corps of Engineers cane for a sprecific one. Yet,
if we examine the stated goals of the Uorps we find their goals rot unlike our
own, for each of us are concerned about the environment and its enjoyment by
ali people.

‘The stated missions of the Corps are dedicated to accomplishing basic environmental

goals which include the following:

I. Be responsible to the full range of social, econoxic, and other heeds
in use of water and related resources;

11. Balance environmental quality and developzent by providing the widest
possible range of beneficial uses of the environment without
environmental abuse, risk to health cr safety, or other unintended,
unanticipated, and undesirabvle consequences;

111, Arrest and abate the degradation and deterioriation of our phkysical,
biological, and cultural environment; .

'IV. Give environmental values full comsideration in decision-makins along
with technical and econoaic considerations;

v. Consider a full range of alternatives to solving mans problems 2nd
meeting his needs; :

Vie Appiy moa-siructural solutions whers gprastiical apply toshaclosy
creatively and imaginatively with concern for their impacts on
environaental quality.

I'm sure you'll agree that the situation warrants a solution...a solution
which will be ameanable to all parties concerned., I am confident that tlrough
zutual cooperation with your departazent, the Corps of Engineers, and the LCOA,
we can once again enjoy the benefits Linwood Park Las to offer its leasees
and quests,

I would like to suggeat that this letter ce included in the final envircn=ental
impact report due in Lecember of this year (1975). Please feel free to contact
me for any reasons concerning the issues ~tated above. Thank you for your :ime
and cooperation. '

Sincer [}

Dr. F.F, Peterka

cc: Mr. Norman Yhite, First Vice-President
Dr. George Reidel, Second Vice-rresident
Mrs. Hazel Cramer, Secretary
Mrs. Adelle Baker, Treasurer
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Fopse of Vepresentatives
CORSERYATION, EXERGY, AND NATURAL RESOURCES
SUBCMMITIEX
oF Tum .
COMAMHYTEE OH GOVERNMENT OPERATIONS .
BRI UL S8 S DLALOLRE, HOT BT B3 - :
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Gotebzr 30, 1875
General ¥, C. Gribble, Je. i
€ nf Farincer .
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Hgenlagzoa, S, &, 23314
Pe=’r Gerewzl Gribbile:

The rezidents of Vermillicn, Chio, have troughkt to ey
atisntion tae fact that &n 1573 the Cerms 3f Inrineers
gonstructsd 2 breakwater in the Nartcoy of Verziliion. This
wzs anparsatly dene in the facs of rublic wrotest, and with
assurances Ly the Torps thst no undesiradle eavironrmental

suld follow. .

It now appears tiist ths breakuwater has caused a nurber cf
undesirsble results--contazinating the z2unicipal vater supply,
polluvtizg swioming areas, evodinmg and destroying sunicipal
baaches snd creating aavigation hazards.

-

Gnder these clrcumstances we would like you 2o infors
s whether these problems have bDesn brought to vour sttention,
have yu investijated these problems, have you identified
galur® -5 to the problens, have vou discussed solutions with
the ».teas of Vermillion, Ohiv, was an environzental imopact
gtztameut &Y assessment nade prior to the construcstion af the
breskwater, uas the Inmnact of the breakwater monitored after
the construction xas completad? ;

1f any of the foregoing questions are snswered in the™
pegative, nlease nrovide & full explanation of the ressons
fo0r such faiiure.

In addition, please inforn mo of the Corns’® nlans for
dealing with the unfortunats situation at Verzillieqn.

-
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- Lt. Gemeral ¥. C. Cribble, Jr. -2- October 39, 1975

‘Your prompt response to this letter will be sppreciated.

¥ith Best regards,

Sinceredy,

BILLIA'Y S, 'CORHEAD
Chai;stn
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September 10, 1975

Robert C. Gorman

Certified Public Accountant
215 Court Street )
Elyria, Ohio 44035

Dear Mr. Gorman: -

Governor Rhodes has asked me to respond to your letter of
August 27, 1975 concerning the Vermilion River breakwater,
which was constructed by the Corps of Engineers at the request
of the constituents from the City of Vermilion.

As a result of a meeting held in Vermilion on Aprll 22, 1973,
the UOI'DS of r.ne:].neerb has ililaied a bt.uu_y tu detennive the
possible adverse effects from construction of the breakwater.
Please be advised that the Chio Department of Natural Rescurces
is strongly interested in this study, and will review and
evaluate the results of the study when it is completed.

N Your interest and concern in this matter are appreciated.

Sincerely,

ROBERT W. TEATER
Director

WT/s1

44 07 Corps of Engineers, Buffalo District
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JAMES A HHODES, Goverrror « RORERT Y TEATER, Dusctor
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.

FLOOD LIGHTING EQUIPMENT . GASQOULINE AND OIL EQUIPMENT
TELEPHCTNE: 221 - 1ali 334 BOULEVARD OF "HE ALLIES
AREA COOE 412 PITTSBURGH, Pa 15222

August 27, 1975

Lt, General William C, Gribble, JR’
Office of Chief of Engineers

Dept, of the Aray -
VWashington, D.C. 20314

SUBJECT: lake Breakwater, Vermillion, Ohio -
Dear General Gribble:

This writer has become cognizant of Mr. George Grossmans letter of August
18, 1975 directed to you, relative to the Corps of Englneers comstruction
of the Vermillion harbor breakwater which has actually become a threat to
a large percentage of the Vermillion population.

In addition to being a boat harbor, the lagoon area itself includes the
residences of approxamately 75-100 families. The value of these residences
totals to several million dollars, .

A blockage of flow caused by the brealwall at the mouth of the Vermillion
River provides erougn back-up during the winter season, as a result of ice
Jams and etc,, that all of these residences are threatened by flood each

and every year, if there is ccough ice build-up on the river and at the
muth of the river, Fortunately for the last two years it has not provided
such a build-up. It was very close this past winter (Jan,-Feb,, 1975),

The past two winters have been basically open seasons as far as cold

weather and freezing were concerned. Prior years have been sutfficieatly cold
for a sufficient length of time to provide ice build-up, even without the
Breakwall to threaten tnese raesidences, With the Brealwall, the bulld-up

would aloost insure the total flooding and damage of a good portiom, if not
411 of these above mentioned residences,

This writer is personally interxcsted in the elimination of this breakwall,
or the total revision of it, in as much as he is a resident of Linwood
Park, whose swimming beach area is just to the east of the breakwall,

George Crossman has provided you with arial photographs of the breakwall,
the river routh, and the adjacent areas; which greatly illustrates the

total movesent of our Lirwood Park beach area to the west wichis a direct
result of the brrakwall blockage of the normal wave action from the north
west, on our len3ih ¢f beach. A3 Permitts, the rortheast storms and any
northeast turbulance tomove the sand from the beach in a westwardly direction,
which has not only greatly reduced the depth of our Linwood park beach, but
which has provided suchi a build-0p as £ front of sand in front of the

lagoon area, it actually washes over the east pier and provided sand

bars in the river mouth itseif, which of course, creats a blockage of travel
in and out of the river. It has beea necessary, in the siort period of

an meoran, ST g iy it
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time that the breakwall has existed, to actually dredge the river on two
or three occasions in order to keep tne chanrel open, The underwater sand
at the lake edge has been totally washed away from the eastern end ofi the
Linwood beach area. Thz2 beach depth has been reduced in the short time the
breakwall has been in existance by approximately 50-60%. When you loose
50-60% of your beach area in a. 2 year period, as a direct result of a Corps
of Engineers "Goof-up”, it should follow that the Corps of Engineers should
be directly responsible for restroation of the origional situation, amnd
elimination of the cause, of course, with intervening monetary damages
vhich could be considerable; or by the Federal govermment, which created
this situation in the first place.

I personally feel that the most irritating thing about this situation is
the fact that various residents of Linwood Park, Vermillion, Ohio, met with
Tepresentatives from the Corps of Engincers at the time construction was
going on. Ve cxpressed the direct conviction that the comstruction of this
wall would cause the exact effects that have taken place, Ve were assured
by the Corps of Engineers representives that we were totally wrong in that
mone of this action would taks place,

As a tesult of the Corps Comnstruction, wa have left beach and are in the
process of heading toward '"No Beach”. We mow have dirty, poluted water
being trapped along the beach line due to the fact that the overflow of
the river and the lake has been diverted to provide flow of the river sed-
iment, garbage, and etc, onto and along our Limwood Beach,

The Wrlter wishes to request your opinion in view of the above informationm,
and in view or Mr. George Grossrman's letter, How long it will take the
Corps to come to the same conclusion that we have and in tumm, hcw long it

will take the Corps to twdify or remove the breakwall that has caused these
problems,

In as much as the writer is personally a resident of Pittsburgh, Pa., and a
summgr vacationist in Linwood Park, Vermillion, Chio; he is providing a

sopy of this letter and a copy of Mr, Grossman's letter to Honerable Charles
A. Mosher, Pannsylvania Senatoxrs ilonerable Hugh Scott and the Honerable
Richard Schweiker and to Congrassman William S, Moorehead.

We wish to thank you for your consideration of the above stated requests,
The wrtier fcels that this i3 a2 serious problem and that the speediest of
replies and considered action is of the utmost,

Je W, Rutledge

JWR scar




,s

|
¢ILE COPY
Checked by

Filed by

10 el T KA A et i = = 75 % - s

JACK ARMSTRONG, MAYOR
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( City of Vermilion

CIFICE OF THE MAYOR

736 Main Street
P.O. Box 317
Vermilion, Ohio 44089

Phone: 967-5517 or 967-4777

May 7, 1975

The Honorable Charles A, Mosher
U.S. House of Representatives
24,2 Rayburn Building
Washington, D.C.

Dear Congressman Mosher:

As you are undoubtedly aware, we have a tentative meeting
scheduled with Colonel Hughes of the Corps of Engineers at your
office on June 16.

Since the date for the meeting was established some time
ago and no definite time set, {t is my feeling that we should
perhaps correspond as to details and intent.

We are most interested in attempting to obtain funding
to either extend or protect our water intake. As you know, the
intake lies within our new breakwall, which, by the way, is
doing the Job for.which it was intended. However, the concern
regarding our water system is very real and something must be
done.
the intake., It is my hope that Colonel Hughes's knowledge will
help us decide which way to go with this problem. :

I will be waiting to hear from you concerning the meeting,
and any assistance you could render would be most appreciated,

Sincerely yours,
Jack R. Armstrong , Mayor
City of Vermilion, Ohio

JRA :mel
copy: Colonel Bernard Hughes v

L > L TS

We have considered the possibility of a crib to protect o
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C City of Vermilionk

OFFICE OF THE MAYOR

736 Main Street

JACK ARMSTRONG, MAYOR P.O. Box 317

P Vermilion, Ohio 44089
.- Phone: 967-5517 or 967-6777

April 11, 1975

Colonel Bernard Hughes

U.S. Army Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Dear Colonel Hughes:

On April 22, 1975, at 7:30 P,M., we will be holding'a
"Town Meeting"” at the City Hall to discuss the public concern
regarding our breakwall.

We feel this will give the citizens an opportunity to
express their concern; and in turn receive intelligent answers
to their inquiries, Many- citizens in Vermilion are either new
to our area or have forgotten the originai reasoning and intent
for the construction of the breakwall.

The meeting will be attended by representatives from the
Ohio Department of Natural Resources and a representative from
Congressman Mosher's office. It would be most helpful and
greatly appreciated if you or a representative from the Corps
could attend.

Thanking you for your continued interest, I remain,

Sincerely yours,

ah
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Vermilion Harbor
Vermilion, Ohio

Impact Study of the
Detached Breakwater

APPENDIX B

The Special Impact Study of Ice Jam Flooding, Vermilion Harbor, Ohio

Tetra Tech, Inc., July 1980

U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, NY 14207
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FINAL REPORT

SPECIAL IMPACT STUDY
ICE JAM FLOODING

VERMILION HARBOR, OHIO

A STUDY OF MODIFICATIONS TO THE EXISTING PROJECT
TO PERMIT EFFECTIVE ICEBREAKING OPERATIONS

PREPARED FOR

UNITED STATES ARMY
' CORPS OF ENGINEERS
Iz; BUFFALO DISTRICT
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EXECUTIVE SUMMARY

This report evaluates three harbor design options that seek to
al iate the threat of flooding caused by ice jam formation on the Vermilion
River, Ohio. These alternatives include:

1) Additional channel dredging to accomodate U.S. Coast Guard
ice breaking vessels;

2) Creation of a 200-foot wide gap in the Vermilion Harbor off-
shore breakwater to allow ice floes tc pass from the river channel
directly into the lakes additional dredging is also required to
allow Coast Guard ice-breaking operations: i

3) Complete removal of the offshore breakwater:

4) No Action.

The Corps of Engineers states in the Scope of Work for this contract
that "the state-of-the-art does not permit quantification of the impact or
the damages attributable to the detached breakwater" (as regards flooding
caused by ice jam formation). For this reason, an economic analysis com-
paring the benefits and costs of each option was not included in this study.

The locations of ice jam formation on the Vermilion River have been
well documented both before and after the construction of the offshore
breakwater in 1973, Since 1973, no change in jam location has occurred
upstream of the harbor entrance piers. Ice windrows that previously formed
across the harbor pier ends prior to the 1973 construction now form
at the offshore breakwater, a distance of 300 feet lakeward of the pre-
breakwater position.

This physical separation of ice windrows from the river outflow at
the pier ends results in a decrease in probability of ice jam formation at
the river mouth, Scientists from the U.S. Army Cold Regions Research and
Engineering Laboratory have expressed the opinion that the offshore break-
water servesa beneficial role in preventing ice jam flooding at the Ver-
milion Harbor entrance.

sl bl . v TS TRCURMY: el e = . e 2 sl e T AT o el e ' a 1
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U.S. Coast Guard ice-breaking vessels have historically performed
ice jam clearance in the Vermilion Harbor entrance. The construction of the
breakwater in 1973 has created additional navigational difficulty for these
vessels by requiring more complex maneuvering in order to enter the harbor.
This difficulty to date, however, has not prohibited the entrance of ice
breaking vessels. It is acknowledged, however, that a higher level of risk
is associated with harbor entry at present than that of the pre-breakwater
period when a "straight-in" vessel approach to the harbor was used. The 110-
foot Coast Guard vessel ARUNDEL entered the harbor to break ice in February,
1980, thus, indicating that the harbor entrance allows ice-breaking operations
for the class of Coast Guard vessel in operation at the time of design and
construction of the breakwater. However, the Coast Guard has recently intro-
duced a new vessel class that will serve as the principal icebreaker for
Lake Erie. This new vessel will have a length of 140 feet and will require
15 feet of water depth to safely navigate (this is 3 feet greater than the
presently authorized 12-foot channel in Vermilion Harbor). It is the pur-
pose of this study to determine which of the four alternatives mentioned
previously should be implemented to decrease the threat and severity of
future ice jamming for the following conditions:

Design Condition #1: Ice breaking by the new, 140-foot ice breaker that re-
quires 15 feet of water depth (3 feet more than that which presently exists) to
navigate in Vermilion Harbor. Creation of additional channel depth over

the presently authoriz d 12-foot 1imit will require Congressional authoriza-
tion.

1

Design Condition #2: Ice breaking performed by the 110-foot ice breaker that
has been traditionally used at Vermilion and for which the present harbor pro-
ject was designed, authorized, and constructed.

The criteria with which the varicus harbor entrance modification al-
ternatives were judged are as follows:

Ability to reduce ice jam potentialy

Navigational safety during ice-free periods;
Engineering feasibility (construction and maintenance);
Effect on beach stability along adjacent shores;

c © O ©o
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k o Environmental impact;
o Cost

" Recommendation For Design Condition #1 (140-foot Ice Breaker):

For the new, 140-foot ice breaking vessel, the recommended alternative
to minimize the threat of ice jam flooding at the Vermilion Harbor entrance
is the dredging of a 15-foot deep channel in the east harbor entrance to pro-
p vide sufficient depth for the new vessel to maneuver. The total cost of
creating this new channel is $186,700. This figure represents the addi-
tional dredge cost over the presently authorized maintenance of the twelve
foot entrance channel.

The alternative calling for deepening the west approach channel to 15
feet to accomodate transit of the 140-footer was rejected due to the very
high cost associated with rock removal at that location. In addition, ice
breaking through the west channel is not needed if ice breaker operations in
the east channel are successful.

The two alternatives that require the removal of all or part of the
offshore breakwater were bot" rejected for Design Condition #1 due to the

following weaknesses:
1) Lack of evidence that these options would indeed lower the probability

' of ice jam occurrence;
| 2) Negative impact that breakwater modification or removal would have on
safe navigation during ice-free periods;’
3) High cost.

The recommended alternative for Design Condition #1 is designed to allow
easfer passage of the new 140-foot Coast Guard ice-breaker through the windrow
-~ zone at the harbor entrance. Also, the additional dredging of the east
channel to a depth of -15 feet (LWD) will allow a greater depth over which ice
floes can pass before grounding on the lake bed. This should provide sufficient
depth for the river discharge to pass beneath the ice field at this location.

heak i ZR SN




A ranking of the alternatives for Design Condition #1 was performed
based upon the criteria specified above. The "No Action" alternative was
judged to be just slightly less desirable than the recommended alternative
of deepening the east transit channei. The option calling for complete break-

water removal was judged to be least desirable of all the alternatives con-
sidered,

Recommendation for Design Condition #2 (110-foot lce Breaker):

Based on the history of ice breaking operations at Vermilion since the
breakwater construction of 1973, it {s judged that "No Action" is appropriate
for the case in which the 110-foot ice breaker is available for service. It
has been evident on several occasions since 1973 that prudent and timely
action by the Coast Guard's 110-foot vessel can yield adequate and effective
ice breaking operations at Vermilion. The alternatives that require structural
modification of the breakwater have been rejected in the belief that such
action will increase the threat of ice jamming at the harbor entrance.

This evaluation has implicitely assumed that Coast Guard icebreaker
assistance will be available for immediate deployment to Vermilion should
the need arise. The Coast Guard has maintained that the rapid response
of an ice breaker to an ice'jam emergency at Vermilion may not be possible
to achieve due to other commitments and responsibilities throughout Lake
Erie. This fact emphasizes the need for the city of Vermilion to undertake
an assessment of its local ice breaking capability in the event that timely
action must be taken without the benefit of Coast Guard icebreaker assis-
tance.

K e e b <
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1.0  INTRODUCTION

1.1 STUDY PURPOSE

The city of Vermilion, Ohio, has experienced a history of flooding
caused by ice jam blockage of the Vermilion River during the spring ice
breakup period. The construction of a detached, offshore breakwater in
1973 has caused some concern among Vermilion residents that this structure
may create an increased potential for future ice jam flood damage. While
no ice jam flooding has occurred that can be positively attributed to the
construction of the breakwater, some local residents have expressed a
fear that a future winter season exhibiting those conditions that cause
major ice jam formation will lead to damage by upland flooding induced
principally by the offshore breakwater.

Traditionally, the ice breaking needs of Vermilion have been served
primarily by the U.S. Coast Guard. The vessel used principally was 110-feet
in Tength, requiring twelve feet of water depth in which to navigate safely.

The present harbor as authorized by the Federal government can accomodate this !
vessel,

Recently, the Coast Guard instituted the use of a new class of ice
breaker for Lake Erie, This new vessel is 140-feet in length and requires
15 feet of water in which to safely operate. Based on the authorized channel
depth of 12 feet that currently is in effect at Vermilion, the new vessel
cannot be expected to enter Vermilion Harbor unless the lake level is greater
than three feet above the Tow water datum,

The purpose of this study is to evaluate the feasibility, effect,

(] cost and expected performance of three harbor entrance modification alter-

, (T natives that have been considered by the U.S. Army, Corps of Engineers,
Buffalo District, to decrease the potential for ice jam flooding. This
analysis will address two design conditions:

Design Condition #1: Ice breaking performed by the new, 140-foot
Coast Guard vessel that required deeper water depths than that now
existing at Vermilion.
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Design Condition #2: Ice breaking operations performed by the 110-
foot Coast Guard Vessel that traditionally performed adequately within
the harbor.

The three structural alternatives to be considered are as follows:

1. Deepening of the harbor approach channel to accommodate Coast
Guard ice breaking vessels.

2. Removal of a central portion of the breakwater and appropriate
channel deepening so that Coast Guard icebreaker operations will
be Tess hazardous.

3. Complete removal of the breakwater.

In addition, the "No Action" alternative (Alternative #4) is also
considered.

1.2 DESCRIPTION OF THE STUDY AREA

Vermilion Harbor is located at the mouth of the Vermilion River on
the south shore of Lake Erie, about 37 miles west of Cleveland. The location
and principal elements of Vermilion Harbor are presented in Figure 1.2.1.

The harbor ccnsists of east and west approach channels from the lake,
four artificial lagoons, and the lower 3,600 feet of the Vermilion River.
The harbor supports the use of many recreational and some fishing vessels.
Presently, approximately 100,000 yearly trips are undertaken by small boat
operators from the twelve yacht clubs and marinas that serve the harbor
(Staniey Consul tants, 1978).

The latest structural modification to Vermilion Harbor occurred in
1973 when an 864-foot long cellular sheet-pile breakwater was constructed
at a distance of 300 feet from the northern ends of the harbor piers. Figure
1.2.2 shows the design of the sheet-pile breakwater cells, as well as the
design of the harbor piers that were first constructed in the late 1830s.
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One of the purposes of the offshore breakwater was to provide a sheltered
harbor entrance during heavy weather periods and a reduction of the wave
and surge action within the harbor.

1.3 DESCRIPTION OF PROBLEM

As stated earlier, there is concern among some Vermilion residents
that the offshore breakwater constructed in 1973 will contribute to future
flood damage due to its possible effect on ice jam initiation and subsequent
jam strength. This perceived threat is occasioned by the interpretation that
ice, which would normally flow out into the lake, will be blocked at the
breakwater. The ice jam thus formed will cause a water level increase up-
stream which may cause damage to upland properties. Certain residents believe
that the ice jam potential at the harbor mouth has been further aggravated by
the creation of an entrance channel that may cause difficult navigation
problems for large ice breaking vessels. While the Coast Guard vessels KAW
and ARUNDEL have transited this channel successfully in the past, severe ice
jamming and windrow formation tend to tax the capabilities of these vessels.
It has recently been determined that the Coast Guard will replace these 110-
foot cutters with a larger, more efficient ice breaking vessel. The Coast
Guard was queried to define the role that the new vessel will play in Vermilion
ice problems and this information has been incorporated into the ice jam
mitigation alternatives considered in this report. The results of pertinent
discussions with Coast Guard personnel during the execution of this study
are provided in Section 8.2 of this report.

In summary, this study addresses three specific structural alternatives
and the "no action" alternative with regard to their relative influence on
ice jam flood prevention for two design conditions. Design Condition #1
utilizes the new, 140-foot vessel that requires a deeper water depth for
safe navigation than that now in existence at Vermilion. Design Condition
#2 uses the traditional 110-foot ice breaking vessel.

Since the construction of the offshore breakwater in 1973, no ice jam
flooding events have been attributed to the offshore breakwater.
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Prior to breakwater construction, ice jams formed at the river mouth
and, in several instances, Coast Guard ice breakers were stopped by ice
more than 1,000 feet from the entrance to the harbor (Potter, 1975). While
this evidence cannot be conclusively used to state that the offshore break-
water reduces the ice jam flooding potential at the harbor entrance, it
tends to reinforce the opinion expressed by the U.S. Army Cold Regions
Research and Engineering Laboratory (Frankenstein, 1979) that the ability
of the breakwater to restrict the onshore movement of ice windrows into the
river channel bounded by the parallel jetties serves as an "asset to Vermilion
for reducing ice jam flooding at the entrance to the lake".
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2.0  BACKGROUND
2.1 ICE-INDUCED FLOODING HISTCRY

Note: In order to facilitate understanding of the discussions that
follow, a few terms associated with ice and ice jams are con-
tained in the Appendix of this report.

The threat of ice jam formation and subsequent flooding on the Ver-
milion River has been a source of concern for the citizens of Vermilion
for many years. The maximum threat of ice jam flooding occurs during th
January-March break-up period when warming temperatures and/or rainfall
cause melting and weakening of the river ice. A number of factors inflL
the severity of the ice jam potential on the Vermilion River. These include:

1. Water Level--The lower the level in the lake/river, the smaller
the flow cross-section beneath the ice sheet.

2. Winter Temperature--The colder and more prolonged the winter,
the thicker the ice sheet.

3. Thaw Temperature--Warmer temperatures yield greater river dis-
charge.

4. River Discharge.

Local information has been gathered concerning the location of major
ice jams on the Vermilion River. Figure 2.1.1 shows the locations of jams
on the river as they propagate downstream with periodic stops at particular
locations associated, primarily, with constricted channel geometry. Historically,
following initial jam formation at the Norfolk and Western Railroad Bridge, the
jam will advance downstream undergoing periods of stall at the locations
shown and subsequent advance (once the pressure of the backwater causes
(: internal failure of the jam). The time required for a jam to move from
initial formation to the lake is approximately 6-10 hours. The ice jams
shown in Figure 2.1.1 have historically formed on the Vermilion River
both before and after the construction of the offshore breakwater.
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2.2 PRE~ AND POST-BREAKWATER ICE CONDITIONS

In the Vermilion River channel, ice forms as a functijon of water
temperature and water motion. Stanley Consultants (1978) has presented
an analysis that sought to describe the effect of the offshore breakwater
on current flow within the river. This computer modelling effort, aimed
at a variety of discharge and lake level conditions, concluded that the
breakwater had an insignificant effect on the river flow velocity. Based
on this observation, it was further concluded that no change in the nature
or extent of ice formation within the river has developed due to the
placement of the offshore breakwater. Ice borings were taken in February,
1977, to determine the ice thickness attained at various river locations.
This data, published by Stanley Consultants, is presented in Figure 2.2.1.
It can be seen that the ice thickness varies between 1.5 and 2 feet through-
out the channel area.

Uniike the river channel, the area adjacent td the harbor jetties
has undergone major change in regards to ice formation since the construction
of the offshore breakwater. Figure 2.2.2 shows the general location of the
pack and windrow ice both before and after breakwater construction. While
the strong, thick ice blockage was previously across the northern ends of the
harbor piers, the addition of the breakwater has served to displace the
windrow ice 300-500 feet to the east and west of the jetties. The breakwater
creates an offshore projection that catches pack ice moving from the west
with the prevailing winds. A windrow ice plug is created in the west
approach channel of the harbor thus preventing closure of the river mouth
by windrow ice. Since the construction of the breakwater, the west channel
has been completely closed by surface ice on at least two occasions (Stanley
Consultants, 1978). When ice conditions and wind direction combine appro~
priately, pack ice may also close the eastern approach channel although
this is a less frequent occurrence. Accumulation of pack ice at both
entrances simultaneously has occurred.

During the break-up period, the area south of the breakwater is either
unfrozen or covered with sheet ice. While no serious ice jam flooding has
been reported near the river mouth since the breakwater was constructed in
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1973, some citizens are concerned by the hypothesized increase in jam po-
potential caused by the "blocking" effect of both the breakwater and the
windrows that form to the east and west of the structure.

The position taken by the U.S. Army Cold Regions Research and Engineering
Laboratory scientists (see Ref, 1, Section 8.2) is that the offshore break-
water has creatcd a more protected environment at Vermilion Harbor in terms
of ice jam prevention at the entrance. The position paper states, “...the
detached breakwater is an asset to Vermilion for reducing ice jam flooding
at the entrance to the lake. It certainly reduces water levels due to ice re-
lated floods by creating the windrow further into the lake and allowing a longer
diffusion front of the water from the river into the lake. But ice jams and
related flooding though unrelated to the detached breakwater may occur again
on the river upstream of the mouth and the city should not feel that the break-
water has solved the upstream ice jam problem, but it has reduced the down-
stream ice jam threat". These conclusions would appear to be supported by the
previcus occurrence of ice jam flooding events prior to the breakwater con-
struction. These events are documented in the Flood Plain Information Report,
Vermilion, Ohio (U.S. Army Corps of Engineers, 1968).

2.3 ICE-JAM MITIGATION

When a major ice jam forms, the blockage must be freed to alleviate the
potential flooding due to the water level rise upstream from the jam. If
no action is taken, one can only hope that the force of the backwater pressure
will break the jam prior to the backwater elevation achieving a destructive
flood stage. In the past, ice jams on the Vermilion River have been success-
fully broken using explosives and small city-owned shallow draft ice breaking
vessels occasionally assisted by U.S. Coast Guard ice breaking operations.

This has been the case both before and after the breakwater construction in
1973.

Prior to 1973, the Coast Guard icebreaker KAW was called upon to break
the thick, windrow ice at the river mouth to provide a path along which river
water and ice could flow into the lake. The smaller ice breaking vessels
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that are operated by the City are not capable of breaking the thicker ice
of the windrow zone. As mentioned earlier, the offshore breakwater now
acts as a barrier to drifting ice such that windrows pile up to the west,
east and north of the structure leaving the harbor entrance south of the
breakwater either unfrozen or covered with sheet ice.

Presently, ice moving out of the river mouth normally tends to impact
the breakwater structure and, depending on winds and river discharge, either
backs up or flows to the east. In either of these cases, it is important to
provide a path through the windrow zone for the passage of river ice and water
to the lake. Since 1973, the Coast Guard ice breaker has been able to provide
an outlet through this area prior to the initiation of ice movement down-
river,

To provide safer entrance conditions at Vermilion for pleasure craft
and commercial fishing boats, the Rivers and Harbors Act of 1958 initially
authorized construction of overlapping "arrowhead" breakwaters at a distance
of about 500 feet lakeward of the outer end of the east pier. A model study
of the proposed breakwater system was completed in 1969. The study, limited
to investigating the effects of various structures on wave action, showed
that the arrowhead breakwater plan did not provide sufficient protection for
full use of the harbor.

Based strictly on wave protection considerations, a 700-foot long
structure was then proposed that would be installed perpendicular to the
channel centerline at a distance of 200 feet from “"e outer end of the east
pier. Subsequent discussions with the U.S. Coast Guard and the Vermilion Port
Authority indicated that other factors in addition to wave action should be
considered in the placement of the breakwater. The Port Authority felt that
additional width was required at the harbor entrance to "provide a larger
channel for the winter ice to escape safely into the lake and to permit the
Coast Guard to come into the harbor to break up the ice jams" (U.S. Army,
Corps of Engineers, 1971). When the Coast Guard expressed this same concern,
the Corps of Engineers modified the design plan to increase the breakwater
length to 864 feet and locate the structure 300 feet north of the west pier
(or 100 feet further lakeward than the alignment recommended by the model
study).

13
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During this design period, a transit channel oriented in a northeast-
southwest direction was proposed for the east entrance of the harbor. Dredging
activities during construction showed the existance of exposed bedrock that
required removal in order to provide the necessary 12-foot water depth within
this channel. Due to the extremely high cost of such excavation, the U.S. Army
Corps of Engineers, Buffalo District, in conjunction with the U.S. Coast
Guard, and the Vermilion Port Authority decided to reorient the east channel
to a north-south alignment,thus avoiding the area of exposed bedrock. This
decision was subsequently approved by the U.S. Army, Corps of Engineers,

North Central Division.

In a letter dated 27 October 1970, the Commander, Ninth Coast Guard
District, stated the rather tenuous ice breaking agreement that existed at
that time regarding the mobilization of a Coast Guard icebreaker to Ver-
milion:

"(In order to dispatch an icebreaker to Vermilion)...

...First, there must be a clearly defined threat of flooding...
...Second, a Coast Guard vessel must be avajlable...

...Third, the replacement program for our 110-foot harbor class
tugs has not yet been developed and may not provide for a vessel
with characteristics which permit icebreaking in Vermilion Harbor".

The Coast Guard icebreaking fleet on Lake Erie is presently in a state
of change. The Coast Guard reports that the 110-foot class vessels used in
the past (and for which the Vermilion Harbor project was authorized and con-
structed) will be replaced with a larger, faster, more efficient vessel class.
This should provide more effective ice breaking capability in the commercial
shipping lanes which is the primary objective of the Coast Guard ice breaking
program. The larger 140-foot class icebreaker has a 12.5 foot draft and re-
quires a 15-foot water depth for safe icebreaking operation (U.5. Coast Guard,
personal communication). The Vermilion Harbor channel has been federally
authorized to be maintained at a depth of twelve feet relative to the low
water datum of 568.6 feet IGLD. Thus, if the channel is not deepened, the
vessel could not break ice at Vermilion unless a relatively high lake level
(571.6 feet, IGLD) existed. Based on historical lake level information, the
571.6 foot lake level has existed throughout the January-March period only
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five times in the last sixty years. Thus, unless the entrance channel to
Vermilion is deepened beyond the 12-foot authorized depth, it is expected
that the new 140-foot Coast Guard ice breaking vessel cannot be used rou-

tinely. The Corps of Engineers has indicated that any additional channel
deepening would require Congressional authorization.

The citizens of Vermilion have relied on other ice breaking vessels in the
past. These include a small City icebreaker, steel hulled fishing boats, and a
60-foot tugboat from Lorain. These vessels are all limited to operations
in areas where the ice thickness is less than about one foot. In general,
the critical windrow section at the Vermilion harbor entrance exceeds this
thickness and, in the absence of a suitable ice breaking vessel, explosives
have also been used successfully in the past to clear this critical region.
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3.0

CRITERIA

Despite the possible need to improve the ice breaking capability at

Vermilion Harbor, certain aspects of the offshore breakwater's performance
should not be sacrificed to obtain this goal. The criteria with which the
ice jam mitigation plan should be judged are as follows:

N

Navigational Safety During Ice-Free Periods

As a popular boating center on Lake Erie, Vermilion Harbor should
not jeopardize its standing by adopting a solution intended to
mitigate ice jam flooding at the expense of safe navigation unless
the adverse effects attributed to the breakwater approach or
outweigh the beneficial effects that the breakwater supplies to
recreational navigation. As a federally supported "Harbor of
Refuge", the safe passage of recreational and commercial fishing
craft into Vermilion Harbor in violent storm periods is of special
concern.

Engineering Feasibility

A1l aspects associated with specific flood prevention plans (channel
deepening, ice breaker operations) must be feasible to construct
and maintain.

Effect on Beach Stability Along Adjacent Shores
The chosen plan shall not have a negative impact on the beach
stability either to the east or west of the harbor entrance.

Environmental Impact

Any alternative plan should not cause significant detrimental
effect on water quality, aquatic biota, recreational activities,
aesthetics, social and community well-being.

Cost
The construction and maintenance costs of the project shall not
exceed the damage anticipated from ice jam flooding induced by
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the breakwater. To the present time, no ice jam flooding has been

attributed strictly to the offshore breakwater. Earlier studies
(Stanley Consultants, 1978) concluded that the engineering “"state-
of-the-art" does not allow the quantification of breakwater-induced
flood damage. Therefore, this study is limited to cost estimates
for each alternative evaluated. A benefit/cost analysis is believed
to be beyond the "state-of-the-art" and is not included within the
scope of this study.

6. Responsibility

A determination of responsibilities for implementation and maintenance
of each alternative has not been evaluated in this report. This must
be performed by the government agencies involved and the Vermilion
Port Authority, the local sponsor for the harbor project. In addi-
tion, the additional channel deepening below the twelve foot autho-
rized depth (below Low Water Datum), if recommended by the Corps of
Engineers, must be authorized by the U.S. Congress.
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4.0 EVALUATION OF ALTERNATIVES FOR DESIGN CONDITION #1: 140-F0OT
COAST GUARD VESSEL

4.1 ALTERNATIVE 1: DEEPENING OF EXISTING CHANNELS

This alternative involves deepening of the entrance channels lake-
ward of the piers. This would provide improvement in the following ways:

1. A depth of 15 feet would be available during the ice jam season
for the new 140-foot Coast Guard icebreaker to navigate safely.

2. The additional depth allows greater river discharge beneath
the ice sheet at the harbor entrance. This should serve to
alleviate, to some degree, the flooding potential even if ice
breaking operations are not performed.

In deepening the existing channel to allow passage of the new 140-foot ice
breaker, both lake level fluctuations and sedimentation must be considered
to datermine the quantity to be excavated to create and maintain the new
chanrel depth. The existing channel is maintained at -12 feet below the
Low Water Datum of 568.6 feet (IGLD).

During periods when the lake level is higher than the Low Water Datum,
Vermilion Harbor depths exceed twelve feet, Thus, if the lake level exceeded
+3 feet relative to the low water datum [or 568.6' + 3' = 571.6' (IGLD)] no
dredging would be required to provide a 15-foot water depth. The occurrence .
of such a high lake level is relatively rare--especially in the January-March
period when the lake tends to achieve its yearly low level due to lack of
precipitation and river discharge. Records indicate that a January-March lake
level of 571.6' IGLD has occurred only five times in the past sixty years.
Since 1950, the lake level during the January-March period has exceeded 570.6'
IGLD (+2' LWD) 47% of the time and has exceeded 569.6' IGLD (+1' LWD) 83% of
the time. To assure 15 feet of water, three feet of channel deepening is
required. An alternative would e to deepen the channel only two additional
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feet with the understanding that at the time that ice breaker operation is
desired, an additional one foot of water may be provided by the water level
above the Tow water datum (since, on the average, this level should exist
eight of every ten years).

Additionally, sedimentation within the channel must be expected. Thus,
any channel deepening should exhibit a measure of "advanced maintenance"
to compensate for the shoaling that is expected between dredge operations.

Given these conditions, it is recommended that the channel should be
dredged an additional three feet, or to -15 feet (LWD) (553.6' IGLD). This
will provide at least one foot of advance maintenance dredging if the water
level is 569.6' IGLD which has been the case during the critical January-
March period over 80% of the time since 1950.

The Commander, Ninth Coast Guard District, and the Engineering Officer,
Coast Guard Icebreaker BRISTOL BAY (a 140-foot vessel) have been consulted
to establish an understanding of preferred ice breaking routes at the Ver-
milion Harbor entrance. Two possible routes shown in Figure 4.1.1 are pro-
posed that will provide relief from ice blockage by the windrows. The first
route (Route I) would require passage of the vessel through the entrance from
the east to the west along a 100-foot wide channel which allows over 30 feet
of clearance on each side of a 140-foot icebreaker (beam = 37.5 feet). No
right-angle turns into the river channel would be required to provide a route
of ice passage to the lTake, thus limiting additonal dredging to a portion of
the entrance channel immediately south of the offshore breakwater. It is the
opinion of the Coast Guard that this ice breaking route would be safe and
effective in opening the windrow zones during periods when upstream water
pressure was low. However, if the action of ice breaking at the entrance would
cause a rapid release of flow out the river channel, the ice breaking vessel
could be forced to the north and might be in danger of colliding with the
breakwater structure. Therefore, this icebreaker route is not considered safe
or attractive under all conditions.

Close inspection of previous survey data shows the existence of bedrock at
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about the -10 foot (LWD) depths in the western transit channel, thus
necessitating expensive blasting operations and rock dredging to deepen

that section of the channel if Route I was chosen. Because of this reason,
another option has been identified and is designated "Route II" in Figure
4.1.1. This would call for the deepening of only the eastern side of the
harbor entrance where no bedrock removal is required. Thus, only the eastern
windrow zune would be breached to allow the river flow of water and ice to

reach the lake. The flow cross-section of the river mouth has been computed
and has been found to be smaller than that existing across the eastern exit.
For this reason, even if the western channel was totally blocked by windrow
ice, the water flowing between the piers could be easily accommodated in

an open channel on the eastern side. The option of opening only the eastern

channel is predicated on the safe c¢peration of the Coast Guard ice breaker
within this 200-foot-wide channel. Although the maneuverability of the new 140-

foot class icebreaker has not been well defined, it if feasible the the BRISTOL
BAY could be backed out of an opened ice field without damage to the ship's
steering gear or propulsion system. If this is indeed the case, the forward
motion with subsequent backing would be preferable in terms of safety to
providing a turning basin to the south of the breakwater. This ice breaking
procedure is shown in Figure 4.1.1. Again, because this second option does

not require expensive rock excavation and removal, it is preferable to the
first option that requires a complete crossing of the harbor entrance.

Although the Coast Guard does not presently object to the eastern
access, the true proof of acceptance will only occur following the first
attempt at this ice breaking procedure.

4.1.1 Effect on Ice Formation

The deeper water within the proposed 15-foot channel should allow
additional water to flow under the ice cover relative to the existing 12
foot channel. Although ice windrows will still form over the channel,
deeper water depths should lessen the extent of ice contact with the channel
bottom and, thereby, weaken the windrow over the channel,
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4,1.2 Effect on Navigation

Deepening the harbor entrance would not significantly change the
ease with which the existing vessel traffic could navigate in the vicinity
of the harbor piers and breakwater. This region is currently well protected
from heavy wave action.

4.1.3 Effect on Stability of Adjacent Shores

Deepening of the channel at the Vermilion Harbor entrance will sustain
this area's present performance as a sediment impoundment basin. Periodic
dredging will be required to maintain adequate channel depths. At that time,
if chemical analysis shows that the dredge spoil is composed of material
suitable for beach use (as prescribed by Environmental Protection Agency
Regulations), it can be transferred to beaches requiring replenishment. lf,
however, the sediment is deemed harmful (due to contamination by river-borne
pollutants), it would be transferred to an appropriate disposal site and,
thereby, lost for placement back to the nearshore and beach zones. Unless an
equal quantity of suitable sand is placed on adjacent shores, erosion of
those shores is expected. Sediment dredged in 1979 was deemed "unsuitable"
for beach replenishment.

4.1.4 Costs

Estimates have been made of the volumes of dredging and associated costs
based on 1980 prices for the two icebreaker routes shown in Figure 4.1.1.

The unit cost for recent entrance channel dredging operation is presented in
Table 4.1.

TABLE 4.7: ENTRANCE CHANNEL MAINTENANCE DREDGING HISTORY
POST-BREAKWATER (OCTOBER 1973), VERMILION, OHIO

VOLUME UNIT ESCALATED
cosT D?EDGE? cosT CosT 1980 COST DISPOSAL
c.y.
1. SepteDec, 1973 25,700 $187,900 $7.30 $12.20 Land i Oeepwater
. Beach an west
2. June, 1974 5,900  $ 24,000 $4.10 $6.830  Yge of harbor
3each on west
3. Feoruary, 1975 3,000 $10,300 $3.40 $5.00  (ide of harbor
Nakomis Seach,
4, Nov-Dec, 1975 10,850  $ 53,200 $4.90 $ 7.20 sast of harbar &
; deepwater disposal
“. 1978 3,496 $ 18,000 $5.15 $6.23 Deepwater disposal
6. Oct-Nov, 1979 23,000  $147,200 $6.40 $ 7.30 Deepwater disoosal
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Based on the guidance of the Corps of Engineers, Buffalo District, the
unit cost of sand dredging is $7/cubic yard, while that for rock removal
is estimated to be $30/cubic yard. Deep water disposal of these materials is
' assumed in this cost analysis. If the dredged rock and sediment can be used
for shore protection or beach replenishment purposes, its value is greatly
enhanced. However the acceptability of the dredged sediments for such purposes
is considered to be remote by the Buffalo District, Corps of Engineers.

TABLE 4.2: INITIAL DREDGING COSTS*, CHANNEL DEEPENING+

ROUTE I COSTS

Volume Unit
feuy.)  Cost Cost |
Sediment: 19,800  §7 $138,500 i
Rock: 16,400  $30 492,300 '
Mobilization/Demobilization: 10,000
Subtotal $640,000
Contingency (15%) 96,100
Subtotal $736,700
Engineering/Design (20%) 147,300
Supervision/Inspection (6%) 44,200 !
Overhead (5.6%) 41,300 i
Subtotal $969,500
Navigation Aids 15,000
TOTAL $984,50Q0
ROUTE I COSTS
alume Ynit
(c.y.)  Cost
Sediment: 15,500 37 $108,500
Mobilization/Demobilization 3,000
Subtotal $113,500
Contingency (15%) 17,000
Subtotal 3130,500
Engineering/Design (20%) 26,100
Supervision/Inspection (6% ) 7,300
Qverhead 3.5%) 7,300
Subtotal 171,700
!‘ Navigation 1ids 12,000
" TOTAL $126,700

* 1980 Costs )
+ Dredge costs are in iddition o that required
for authorized 12-foot channel,
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The construction cost of the Route Il channel is about 20% of the cost
for Route I. Additionally, Route II appears to be the ice breaking route that
would cause the least risk to the Coast Guard ice breaking vessel. By avoid-
ing the area to the south of the breakwater, the potential vessel damage
caused by the rapid release of river water would be minimized. Route I1 includes
the premise that the 140-foot Coast Guard icebreaker can effectively conduct
operations by entering the east channel and thence reverse propulsion for back-
ing to deeper lake waters via the ice broken route. It is apparent that the
degree of operational acceptance of Route II will be contingent upon experience
of the first and successive field operations.

4.1.5 Future Maintenance Requirements

The maintenance dredging required since 1973 to achieve a twelve-foot
channel takes place approximately every two years. It is assumed that this
time interval for maintenance dredging would be required for a fifteen-foot
depth,

The maintenance activities undertaken at Vermilion since the breakwater
construction of 1973 have been presernted previously in Table 4.1 Exact
estimates of expected sediment removal at the Vermilion Harbor Entrance are
difficult because some of the past dredging activities (particularly those
of 1973 and 1979) have included the removal of material from both the outer
harbor and the river channel. Quantities dredged separately in 1973 and 1979
were approximately 25,000 cubic yards, an amount that is from two to eight
times greater than the individual dredge quantities of the intervening period.
Based on this information, it appears that dredging of the upland river
channel takes place at 5 or 6 year intervals. By ignering the years of up-
river channel dredging, an estimate of 5800 cubic yards of annual dredge
spoil is computed for the 1974-1978 period. The expected dredge volume of
5800 cubic yards represents that material that will require removal on an
average yearly basis. Because the proposed location of the channel is not

changed, and the existing channel is presently an effective littoral im-
poundment zone, deepening the channel depth from -12 feet to -15 feet (LWD)

is not expected to affect this average annual dredge quantity. In addition
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to this average annual dredge quantity within the Harbor, shoaling of the
proposed 15-foot channel to the north of the breakwater ic expected. The
additional dredge requirement for that portion of the channel located to the
north of the present channel limits is estimated to be 1,650 cubic yards/year.
The computations that estab’ished these volumes are contained within the
Appendix., Estimates of the annual volume to be dredged if Route II is con-
structed are presented in Table 4.3. It is anticipated that the dredged volume
will sTowly decrease with time as updrift supplies of sand dwindle due to on-
going shore protection efforts.

TABLE 4.3: ANTICIPATED ANNUAL MAINTENANCE DREDGING COSTS*, ALTERNATIVE 1

Volume (cubic yards) S 7,850
Unit Cost $ 7/c.y.

Subtotal 52,200

Mobilization 5,000

Subtotal $57,200

Contingency {15%) 8,500

Subtotal $65,300

Engineering/Design (20%) 13,200

Supervision/Inspection (6%) 3,900

Overhead (5.5%) 3,700

TOTAL §36,600

*1980 costs

4.1.6 Summary

Deepening the entrance channel to Vermilion Harbor would create an
environment which would lessen the probability of ice jamming at the entrance
and would also provide adequate depth for the navigation of the Coast Guard's
new 140-foot icebreaker. The additional depth provided under the ice sheet
would facilitate the discharge of river flows into the lake and would lessen
the possibility of a jam contacting the lake bed. Two icebreaker routes have
been evaluated and costs associated with each have been derived., Any channel
deepening at the west harbor entrance will require rock blasting and exca-
vation. The high expense and disruptive nature of this alternative tends to
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make this an unattractive option. Also, the Coast Guard has expressed concern
for icebreaker safety in the area south of the breakwater. Under certain
conditions passage of the vessel on an east-west course through this zone

is considered hazardous. The Coast Guard has indicated that the more
acceptable icebreaker route is contained completely within the east harbor
entrance. Breaking a path through the windrows on only the east side should
provide a route of ice and water escape from the river to the lake. Because
the area to the south of the offshore breakwater is an effective sediment
impoundment zone, deepening the channel an additional three feet will have
no effect on river sedimentation or the volume of sediment lost from adja-
cent shores., However, as in the present situation, periodic maintenance
dredging will be required. I[f the dredge spoil exhibits acceptable physi-
cal characteristics, it may be transferred to the adjacent beaches. If the
spoil is contaminated by river pollutants (the more probabie condition
according to the Corps of Engineers), it could prove to be unacceptable for
beach nourishment, If this is the case, the beaches adjacent to the harbor
must be suppiied with sand from other sources in order to mitigate erosion.

During dredging operations, the water at the river mouth is expected
to experience increased turbidity. This condition should be essentially
the same as for past maintenance dredging operations.

4.2  ALTERNATIVE 2: BREACH DETACHED BREAKWATER AND DEEPEN APPROPRIATE
CHANNEL AREAS

Alternative 2 involves breaching of the central portion of the break-
water and aligning the entrance channel with the central opening. This
plan would allow for a more direct route of ice flow from the inner harbor
to the lake if the windrow ice that would form at the breach were removed
by icebreaking procedures. Such procedures, if performed by the new 140-
foot class Coast Guard vessel, would require additional dredging of a por-
tion of the entrance channel to a depth of -15 feet LWD (553.6 feet, IGLD).
Figure 4.2,1 illustrates the entrance configuration, probable ice conditions,
and the icebreaker's route through the 200-foot wide breach. The 150-foot wide
channel having a depth of 15 feet would terminate just inside the north ends of
the Harbor jetties. It is not considered feasible for the 140-foot icebreaker
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to safely navigate into the upper river channel so no channel has been pro-
vided for that activity.

4.2.1 Effect on Ice Formation

The breakwater breach combined with the effect of the deepend chan-
nel entrance could allow drifting ice floes to penetrate the gap and ground
in the area south of the breakwater (see Figure 4.2.1). Windrow formation
would subsequently proceed to promote a relatively wide windrow zone at the
breakwater gap. If the winter weather was mild, it seems plausible that
the ice formation at the gap would be removed by the flow of river water
since the deeper water at the entrance would probably not allow strong
attachment of the windrow ice to the lake bottom at this location. If, how-
ever, the winter weather was severe and the thaw period was quick and ex-
treme, the river discharge may not be able to displace the windrow ice and
ice breaking operations would be required to allow the river ice to move into
the lake. If the ice breaker was not able to respond to the City's request,
and other ice breaking options were not exercised, then it seems conceivable
that (in an especially severe ice jam scenario) the breakwater gap could
allow the windrow ice to approach the river mouth with a resultant decrease
of the cross-sectional area of the outflow. This condition would be approach-
ing that which prevailed prior to construction of the offshore breakwater.

4.2.2 Effect on Wave Climate/Navigation

During the design of the offshore breakwater, wave height criteria
were established to ensure satisfactory navigation and mooring conditions
in the lee of the proposed breakwater. These criteria were as follows:

(Under the most severe storm conditions)

...maximum wave heights should not exceed 2.5 feet at the entrance
to the harbor (at the pier ends) or 1.5 feet in the river channel
at the entrances to the lagoons. (Brasfield, 1970).

To date, it is believed that these criteria have been met and the
seneral impression gained from all interests interviewed is that the break-
water has provided wave protection for Vermilion Harbor in an exceptional
manner.
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Removal of the central portion of the breakwater would have a detri-
mental impact on the safety of navigation at the harbor entrance and in
the adjacent river channel. Obviously, removal of the structural protection
provided by the breakwater will cause an increase in the present levels of
wave energy existant in the vicinity of the piers. Three wave analyses have
been performed to approximate conditions at the harbor during periods of
expected northwest, north, and northeast wave episodes. The design wave
characteristics for the Vermilion site were taken from the Waterways Experi-
ment Station Technical Report H-76-1, Design Wave Information for the Great
Lakes, Report 1, Lake Erie (Resio & Vincent, 1976).

Wave data taken from this report are presented in Table 4.4 as a
function of recurrence interval, season, and direction of approach. The
design wave chosen for the analyses exhibited a 20-year recurrence interval.
It is important to note the disparity between the fall-winter wave climate
and that of the spring-summer season, The design wave heights nearly double
during the rough weather period relative to the fair weather spring and summer
months. Because the vast majority of Vermilion boating activity takes place
during the summer months, the design wave value chosen is the maximum expected
value for the spring-summer period. The values chosen for the wave analyses
are noted in Table 4.4,

TABLE 4.4: DESIGN WAVE STATISTICS, VERMILION, OHIO
(from "Design Wave Information for the Great Lakes",
Resio & Vincent, 1976)

DIRECTION OF APPROACH

YORTHEAST NORTH NORTHWEST
Recurrence
Interval
(Years) AINTER
10 7.9 Feet 9.3 9.3
20 8.5 1.2 10.5
50 3.5 12.5 n.s
SPRING
10 3.5 3.0 5.2
20 5.9 3.3 5.2
30 1.3 5.4 7.5
NORTHEAST HORTH HORTHWEST
ecurrence
interval
(rears) SUMMER
10 4.3 5.2 5.2 oE
29 .E}] i) SIGN VALUE USED
$0 H s
FALL
G 3.2 1.5 1.3
P] .2 3.5 2.3
30 14, '3.3 18.3
29
pooi o N 16T = by A Ay . et




al

}

For the wave analysis of the breakwater gap, the incident wave heights were
modified to allow for refraction (via Snell's Law) and shoaling. Thus, a
factor related to these two phenomena (Kr'Ks) was used to alter the design
incident wave height to the wave height at the breakwater structure. A wave
diffraction study using standard coastal engineering techniques was then per-
formed to interpret the nature of wave modification by the structure, Infor-
mation concerning the wave heights within the harbor were a result of these
computations,

CASE I: INCIDENT WAVES FROM THE NORTHWEST

The design wave height chosen for this study was the significant*
wave height exhibiting a 20-year recurrence interval for the case of north-
west wave approach.

X
]

deepwater wave height = 6.2 feet

~4
L]

0 design wave period = 6.1 seconds
{Resio & Vincent, 1976)

The combined refraction and shoaling factors (Kr- KS) are computed to be 0.97
at the breakwater that is positioned in a water depth of 12.5 feet (LWD).
Thus, at the structure, the design wave parameters are as follows:

Hp = design wave height at structure = 6.2 (0.97) = 6.0 feet

TD = 6.1 seconds

The diffraction study was performed and the results of this exercise are

presented in Figure 4.2.2.1. For this case, wave diffraction was considered

both at the proposed harbor breach and also at the western end of the break- )
water represented by Point "A“ in Figure 4.2.2.1. The curved lines in the '
figure represent lines of constant wave height at the time of design wave

occurrence, In the area between the breakwater and the piers, there occurs

* Average height of highest one-third waves.
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a merging of diffraction effects caused by the breach and the west end

(Point "A"). Where the lines of diffraction from these two conditions cross,
conservation of wave energy requires that the average wave height, H, at

each location is expressed by

R R

where HA = wave height determined by diffraction at Point A.

HG = wave height determined by diffraction through the
breakwater gap. ‘

Because of wave superposition in the channel and wave reflection by the
harbor piers, rough and choppy wave conditions would exist in the harbor
entrance channel. However, navigation of small craft through the breakwater
breach and into the river channel during the design wave condition would
probably not be considered hazardous for the prudent boater. The area to
the southeast of the breakwater gap would be the zone of the highest wave
energy. Despite the rather turbulent nature of the wave activity within
this zone, it appears that the design criteria for wave energy dissipation
as set forth in the Corps of Engineers "General Design Manual" for Vermilion
Harbor (1971), would be met at the river mouth.

CASE II: [INCIDENT WAVES FROM THE NORTH

The design wave parameters for waves arriving from the north were as
follows:

Ho = deepwater significant wave height exhibiting a 20-year

recurrence interval = 6.2 feet
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TD = design wave period = 6.1 seconds
(Resio & Vincent, 1976)

Following the same procedures previously described, the effects of re-
fraction and shoaling modify the incident deepwater wave height to a wave
height, HD’ at the breakwater structure. The Kr'Ks factor in this case
equals 1.12. For purposes of simplicity, only the wave diffraction at the
gap was considered. Diffraction at the breakwater's east and west ends

also plays a role in the wave height modification occurring outside the
harbor piers, however, this role would clearly be secondary to the affect

of the breakwater gap. Figure 4.2.2.2 shows the results of this wave
analysis. This is clearly the "worst case" of the three wave approaches
considered in this analysis. In the case of wave heights in the channel, the
design wave would peak to a maximum height of 7.7 feet just inside the
breakwater and proceed upriver sustaining a height of 4 feet or greater

for a distance of 500 feet from the end of the east pier. The harbor
entrance would be quite hazardous, possibly causing the loss of harbor use
during periods of high waves. The condition of northern wave approach would
cause the greatest concern for the safety of small boat traffic.

CASE III: INCIDENT WAVES FROM THE NORTHEAST

Similar to the first two cases discussed, the design wave arriving
from the northeast was chosen from the wave statistics compiled by Resio
and Vincent (1976). The design wave parameters are as follows:

H0 = deepwater wave height, 20-year recurrence interval = 5.9 feet

TD = 6.2 seconds

The effect of wave refraction and shoaling is shown to decrease the height
of the deepwater incident wave, Ho, to 0.97 H° (= 5.7 feet) at the break-

water structure. Using a method analogous to that of Case I, the diffrac-
tion effects at the gap and at the east side of the breakwater (Point "B")
are considered. The results of this analysis are shown in Figure 4.2.2.3.
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As in the previous cases described, the wave protection provided by
the present breakwater is diminished when the central portion of the structure
is removed. Wave heights in excess of 3 feet are expected in the entrance
channel at the ends of the piers. This value is slightly above the Corps cri-
teria of 1imiting wave heights to 2.5 feet at the harbor entrance bounded by the
piers. Transiting the breakwater during periods of high northeast wave energy
could be hazardous to small craft if care in navigation was not exhibited. The
condition of northeast wave approach is clearly less hazardous than the case o:
waves arriving from due north,

4.2.3 Effect on Stability of Adjacent Shores

Breaching the Vermilion breakwater will allow wave energy to proceed
through the gap into the harbor entrance that is currently well protected.
This wave energy, i, the breach was implemented, would serve to transport a
portion of the sediment that is currently impounded in the breakwater's
lee out to nearshore areas adjacent to the piers. Figure 4.2.3.1 shows gen-
eralized views of the expected sand movement under northwest and northeast wave
conditions. In both cases, some material that is currently impounded in the
breakwater's lee could be transported to the foreshore zones to the east and
west, It can also be predicted that the areal extent of the zone of sand dep-
osition behind the breakwater will decrease if the breakwater gap is created.
In addition, some sediment would be transported to the south between the piers.
During periods of northern wave approach, the movement of sand to the south
within the channel would likely predominate over transport parallel to the lake-
shore.

At the present time, sand transported in the littoral zone is impounded
in the calm waters of the breakwater's lee. The required magnitude of
mechanical transfer of material from this location to adjacent shores should
diminish in the future if this design concept is implemented. Some additional
dredging in the Vermilion River channel may be required due to the wave-induced
transport of sediment up-river. During periods of high river discharge, sediment
within the piers should be flushed directly out the gap to the lake. Because
exposure to open lake conditions will affect the mechanical operations required
to transfer this sediment to adjacent shores or to a disposal site, maintenance
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dredging operations must be restricted to calm weather periods.

4.2.4 Cost

The cost of removing a central 200-foot long segment of the break-
water has been estimated using the information provided by Luedke Engineers
of Frankfort, Michigan; the original construction contractor for the break-
water. The cost computations are presented in the Appendix. The general
design of the sheet pile cells is shown in Figure 4.2.4.1. The cost estimate
associated with breaching the breakwater and appropriate channel deepening is
shown in Table 4.5. It is apparent based on subsurface investigations under-
taken by the Corps of Engineers that some rock removal is required to create
the proposed 15-foot channel.

TABLE 4.5: COSTS' OF BREAKWATER BREACH AND CHANNEL DREDGING

A. Sheet Pile Cell Demolition And Removal

Mobilization/Demobilization $ 10,000
Cell and Steel Membrane Removal 367,500
Subtotal 377,500
B. Channel Deepening To -15 feet (LWD)*
Volume (c.y) Unit Cost

Sediment 9200 § 7 64,400
Rock 2400 $30 72,000
Mobilization/Demobilization 10,000
Subtotal 146,400
Contingency (15%) 22,000
Subtotal 168,400
Subtotal ( A+B) 545,200
Engineering/Design (20%) 109,200
Supervision/Inspection (6%) 32,800
Qverhead (5.6%) 30,600
TOTAL: $718,500

¥ 1980 costs

* See Fiqure 4.2.1 for limits of 15-foot channel. Dredge
volume is in addition to that required for the authorized
12-foot channel depth.
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4.2.5 Future Maintenance Costs

In Section 4.1.5, future maintenance costs associated with channel
dredging adjacent to Vermilion Harbor were estimated based on past dredging
operations and considerations of future incoming sediment loads. Because
the option presently under consideration will provide wave energy to naturally
remove sediment fromthe harbor entrance and river mouth to the nearshore zone
adjacent to the harbor complex, the costs associated with entrance channel

maintenance dredging should diminish relative to the current breakwater configura-

tion. It is estimated that 4,550 cubic yards of material will require annual
removal to maintain the proposed 15-foot channel. This is approximately 80%
of the existing dredge requirement. The computations that support this ana-
lysis are presented in the Appendix. In the future, it is anticipated that
the dredged volume required will decrease as updrift supplies of sand are
depleted. Table 4.6 illustrates the expected annual dredge requirements if
Alternative 11 is implemented.

TABLE 4.6: ANTICIPATED ANNUAL MAINTENANCE DREDGING COSTS*,
ALTERNATIVE 2

Volume {cubic yards) 4,550
Unit Cost $ 7/c.y.
Subtotal 31,900

Mobilization/Demobilization 10,000

Subtotal 41,900
Contingency (15%): 6,300
Subtotal 48,200
Engineering/Design (20%): 9,600
Supervision/Inspection (6%): 2,900
Overhead (5.6%): 2,700

TOTAL $63,400

* 1980 Costs

4.2.6 Summary

By creating a breach in the offshore breakwatar at Vermilion and
deepening the transit channel through this breach to -15 feet (LWD), the pro-
bability of ice jam formation at the river mouth would increase, approaching
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that which existed prior to breakwater construction. A critical element that
must be considered in this regard is the absolute necessity of ice breaking

at the breach if severe ice jam conditions exist (i.e. a harsh winter followed
by a rapid thaw). Should ice breaking operations not be performed through the
breach, the ice contained in the windrows could block a portion of the river
mouth and cause a constriction of flow that would increase the potential for
ice jam flooding over that which presently exists with the breakwater intact.

The major disadvantage of this alternative is the detrimental effect
that such a plan would have on the navigational safety within the harbor en-
trance and river channel during periods of northern wave approach. Currently,
the Vermilion breakwater provides the harbor with excellent wave protection.
Wave analyses show that the creation of a gap in the breakwater would, during
periods of high waves from the north, cause hazardous wave conditions within the
harbor entrance.

In terms of adjacent beach changes, the exposure of sediment to wave
energy passing through the breakwater gap allows sediment transport both into
the breakwater's lee and out of this zone depending on the direction and mag-
nitude of the incoming waves. This results in a decrease in the future dredg-
ing requirements of the Vermilion Harbor entrance as well as the redistribution
of temporarily impounded sediment to adjacent beaches.

4.3 ALTERNATIVE 3: REMOVAL OF BREAKWATER

Removal of the breakwater must be accompanied by dredging dctivities

that will deepen the entrance channel to the 15-foot depth required for the 140-
foot ice breaker.

4.3.1 Effect on Ice Formation

[f the offshore breakwater is removed, the winter ice conditions
adjacent to Vermilion Harbor would return to those that existed prior to the
construction of the offshore breakwater. As shown in Figure 4.3.1.1, the win-
drow ice zone forms at the harbor mouth at the northern ends of the piers.




The ice upriver from this zone is smooth and overlies the river flow. If the
windrow formation at the river mouth is severe,blockage of the river flow
would occur causing the water levels in back of this obstruction to rise until
either the jam was broken, or the rising backwater overflowed the jam or other
containment boundaries.

8
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FIGURE 4.3.1.1: ICE FORMATION WITHOUT BREAKWATER, VERMILION NARBOR

42




— .

Deepening the 150-foot wide entrance channel to the fifteen-feet
required by the 140-foot ice breaker will create additional channel volume
through which the river discharge can escape to the lake beneath the ice field.
This will cause an improved situation in terms of ice jam flooding potential
relative to the prebreakwater condition when a twelve-foot channel depth existed.

Prior to 1973, the Coast Guard's 110-foot vessel was deployed routinely
to participate in ice clearance operations at Vermilion. If the breakwater is
now removed, it is believed that the new 140-foot ice breaker would also have
to provide ice breaking services on a routine basis.

4.3.2 Effect on Wave Climate/Navigation

The vessels that use Vermilion Harbor are shallow draft and are exclu-
sively devoted to recreation and commercial fishing pursuits. Prior to the
construction of the offshore breakwater, vessel operations were unsafe and
limited at the harbor entrance during periods of moderate to high storm waves

(U.S. Army, Corps of Engineers, 1970). At such times, vessels encountering
following or quartering seas had to maintain sufficient speed to maintain
steerageway. If a boat was underpowered, tnis situation could prove quite
hazardous. Sailing vessels also experienced difficulty in transiting the
entrance channel under these conditions. The wave climate in Vermilion Harbor
without the breakwater can be predicted simply by referring to the pre-1973
condition. To include this condition herein, the results of the Vermilion
Harbor model study conducted by the U.S. Army Corps of Engineers Waterways
Experiment Station (Brasfeild, 1970) were used. The choice of the design
waves that have been applied to the model study results for the southwest,
north, and northeast directions were determined (as previously discussed in
Section 4.2.2 of this report) using the information presented by Resio and
Vincent (1976). '

The Vermilion Harbor modeling study described the "base test" condition
(i.e. the wave heights at various locations prior to the construction of the
breakwater). The results of this "base test" serve as the basis for the deter-
mination of the effect that breakwater removal will have on harbor wave con-
ditions.
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The report of the scale model study documents the wave conditions
at various locations adjacent ot the harbor for a variety of input wave
heights and periods. The “base test” model study wave parameters that most
closely approximate the design wave values chosen from the Resjo and Vincent
report are for a six foot deepwater wave height, with a seven second period.
The difference between the prototype wave period studied in the model (7
seconds), and the design wave periods chosen here ( ~ 6 seconds) is assumed
to be negligibie for the purposes of this analysis.

The prototype wave height of six feet studied in the model is slightly
differant than the design wave heights chosen for this analysis. By apply-
ing a correction factor, f,

. design wave height
prototype wave height in model,

the results of the model study can be roughly transformed to describe the
expected wave conditions at the various wave measurement locations in the i
model for the design wave condition,

CASE I: INCIDENT WAVES FROM THE NORTHWEST

For this condition, the design wave parameters exhibiting a 20-year
recurrence interval are as follows:

Ho = deepwater significant wave height = 6.2 feet

TD = design wave period = 6.1 seconds (Resio and Vincent, 1976)

The Vermilion Harbor wave study report documents the results of the
"hase test" for the case of northeast wave approach only. For the purposes
of this study, we will assume that symmetry dictates the equivalence of the
northeast and northwest base test conditions. Figure 4.3.2.1 presents the
expected wave height at each of the wave gage locations for the design wave
condition.
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The actual wave heights given at each gage location by the model have
been increased by a factor of 1.03 = 6.2/6.0, the ratio of design incident
wave height to the model incident wave height. This analysis shows that
under the design case, a wave of 6.1 feet would exist at the harbor mouth.
Because of diffraction effects, this value of wave height would decrease
quickly once inside the piers to 3.4 feet at Station #4, 2.5 feet at Station
#2, and 1.6 feet at Ontario Lagoon.

CASE II: INCIDENT WAVES FROM THE NORTH

The model study results were also utilized to predict the heights
of waves at the various gauge locations during periods of northern wave in-
cidence. Information from Resio and Vincent (1976) yields the following design
wave parameters:

Ho

design significant wave height, 20-year RI = 6.2 feet

TD design wave period = 6.1 seconds

The Vermilion model study did not report results for northern wave
conditions. Model photographs of tests employing northern wave approach
were available, however, from which visual estimates of wave heights were
made for locations between the piers and at the upriver wave gage locations.
For the offshore gage locations, the model data that describes wave heights
for northeast wave approach were considered adequate to develop a quantitative
understanding of similar wave conditions during periods of northern wave
approach. Because northern waves would pass directly into the jettied entr-
ance without diffraction-induced energy dissipation, wave heights in the channel
would be significantly higher at Stations 1, 2 and 3 than shown under conditions of
northeast waves. Figure 4.3.2.2 illustrates the expected wave heights at the
locations of wave gauges in the model study.

The upstream stations denote estimated wave heights based on examin-

ation of model study photographs. No tabulation of model study heights are
availabie for this wave condition. The actual wave heights given at each
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location by the model results have been increased by a factor of 1.03

(= 6.2/6.0), the ratio of the design wave height to the model incident wave
height. The data shows that the wave height between the piers and at the
upriver locations will be about one foot higher for the case of northern wave
approach relative to the northeast wave approach.

CASE III: INCIDENT WAVES FROM THE NORTHEAST

This condition was modelled in the study of Vermilion Harbor by the
U.S. Army, Corps of Engineers, Waterways Experiment Station (Brasfeild,
1970). The design wave parameters for this direction are as follows:

Ho = design significant wave, 20~year RI = 5.9 feet

TD = design wave period = 6.2 seconds

Because the incident wave generated in the hydraulic model was 6
feet, the results of that study were transformed to this design wave con-
dition using a ratio equal to 0.98 (= 5.9/6.0). Figure 4.3.2.3 illustrates
the expected wave conditions associated with this design option. Under these
incident wave conditions, the wave height at the river mouth would be about
6 feet. In the river channel, Station 3 would experience wave heights of
3.3 feet and Station 2 would have 2.4 foot wave heights. Model study photos
show that wave reflection off the pier faces would cause the river channel
to be choppy under these circumstances.

Wave Study Summary

The removal of the Vermilion breakwater will cause an increase in the
wave heights at the harbor entrance and in the adjacent river channel. The
severity of these conditions has been estimated using the results of the model
study conducted by the Corps of Engineers in 1970. It appears that the
design wave conditions between the parallel piers under the circumstance of
breakwater removal would cause a choppy, turbulant sea of 3-4 foot wave
heights.
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The actual impact that breakwater removal would have on navigational
safety should be very easy to ascertain simply by referring to the arguments
and documented evidence that led to the breakwater's construction in 1973,
The level of damage or disruption of local boating interests following break-
water removal would be more or less equivalent to that experfenced during the
pre-1973 period.

4.3.3 Effect on Stability of Adjacent Shores

The offshore breakwater at Vermilion is currently providing a zone
of protected, calm water within which sand-sized sediment motion ceases.
This area of sediment impoundment represents a loss of sand from adjacent
beaches if the impounded sand is subsequently dredged and transported off-
shore for disposal. Removal of the breakwater would cause a gradual east-
ward migration of beach sediments adjacent to the east pier during periods
of northwest wave activity. In addition, breakwater removal would pre-
cipitate some measure of sediment bypassing of the harbor from east to west
during periods of northeast storms. However, the level of bypassing will be
inhibited by the proposed 15-foot channel that will impound sediment passing
into it. The release of a portion of the presently impounded material, while
considered beneficial to adjacent shores, will not cause renewed, long-lasting
stabjlity on Vermilion beaches. Sediment sources along this section of lake-
shore have been decreasing with time as shoreline fortificatior has proceeded
in the past. This trend will continue in the future causing beach instability
as the nearshore sand supply is depieted through entrapment and offshore loss.

4.3.4 Cost

The cost of breakwater removal has been estimated using the infor-
mation supplied by the construction firm that built the structure (Luedke
Engineers, Frankfort, Michigan). The computation of cost for removal is
presented in the Append“x. The general design of the breakwater is presented
in Section 4.2.4. ' Channel deepening to -15 feet (LWD) is included in these
costs and future maintenance of the north-south entrance channel at -15 ‘~et
(LWD) is required.
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TABLE 4.7: BREAKWATER REMOVAL COSTS

A. Sheet Pile Cell Demolition and Removal

Mobilization/Demobilization $ 10,000
€ell and Steel Membrane Removal 1,292,600
Subtotal $ 1,302,600

B. Channel Deepening to -15 Feet (LWD)*
(As computed in Table 4.5) 168,400
Subtotal (A + B) 1,471,000
Engineering/Design (20%): 294,200
Supervision/Inspection (6%): 88,300
Overhead (5.6%): 82,400
TOTAL $1,935,900

¥ 1980 costs

See Figure 4.3.1.1 for limits of 15-foot channel. Dredge volume
is in addition to that required for the authorized 12-foot channel depth.

4.3.5 Future Maintenance Costs

If the breakwater was removed, the configuration of the entrance
currently maintained by the Corps of Engineers would change. It is proposed
that a north-south approach channel would be implemented having a depth of
-15 feet (LWD). It is estimated that the maintenance associated with a 150-
foot wide channel of these proportions will be unchanged from that currently
maintained by the Corps. This is due to the impoundment basin that will
characterize the proposed channel's performance. The expected annual voiume
of required dredging for Alternative 3 is estimated to be 7,450 cubic yards.
This is equivalent to that required of Alternative 1 and represents 60% of
the total volume of the proposed channel. Computations which support these
estimates are presented in the Appendix. The expected annual maintenance
dredge cost for Alternative 3 is $86,600 (as developed in Table 4.3).
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4,3,6 Summary

There are .0 quantitative data available or evidence to indicate
that removal of the Vermilion Harbor breakwater will reduce the probability
of ice jam flooding. However, ice researchers for the U.S. Army Cold Regions
Research and Engineering Laboratory have expressed the opinion that the
breakwater does perform a valuable function as an ice barrier by keeping the
ice windrow zone lakeward of the river channel. (see Reference {, Section
8.2). Without the breakwater, ice breaking at the river mouth would be re-
quired to prevent ice jam formation between the piers.

The effect that breakwater removal would have on navigational safety
during ice-free periods would be detrimental. The breakwater was
constructed in 1973 to protect boaters from a very hazardous passage at the
harbor entrance during times of moderate to high waves. The breakwater has
served its function as a protective structure very well. Removal of the break-
water would return the harbor approach to its previous unprotected condition,
Further, breakwater removal would lessen the intensification benefits* for '
small boat navigation which were a substantial portion of the total benefits
upon which the 1973 modification was made.

Entrance channel maintenance costs of this alternative would be
comparable to that of the present condition due to the ability of the proposed
15-foot channel to perform as a sediment impoundment basin. A realignment
of the present east and west channels would be proper to allow for direct
access to the lake through a 150-foot wide north-south transit channel.

* "Intensification benefits" are the benefits associated with the rate of
return that increased usage has on vessel ownership.
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4.4 COMPARISON OF ALTERNATIVES FOR DESIGN CONDITION #1 (140-Foot Coast
Guard Vessel)

Three structural alternatives have been presented that seek to de-
crease the flooding potential due to ice jam formation at Vermilion Harbor.
In addition, the "no action" alternative is also considered. In judging the
relative merits of each proposal, the criteria specified in Section 3.0
must be reiterated. Each potential solution must be judged relative to the

following elements:

1. Success in Relieving Ice Jam Flooding
2. Navigational Safety
o Coast Guard ice breaking vessel
o Small craft during ice-free periods
0 Sedimentation
3. Engineering Feasibility
4. Beach Stability on Adjacent Shores
Cost
o Construction cost
0 Maintenance cost
6. Environmental Impact
0 Water quality
0 Aesthetics
7. Acceptability
o Local
o Agency

The three ice jam mitigation alternatives presented previously
together with the "no action" alternative must be compared and ranked in order
to identify the most attractive scheme for further consideration and possible
implementation. Evaluation will be done using a weighted value matrix con-
sidering the key criteria elements set forth above.

The evaluartioi. matrix presented in Table 4.8 shows the results of the
evaluation process. Note that the two channe) deepening routes are con-
sidered in Alternative 1,
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Based on information gathered from City officials, the U.S. Coast Guard,
the U.S. Army Corps of Engineers, the Vermilion Port Authority and area residents,
each evaluation element considered was assigned an importance factor, "1
(0 = no importance through 10 = very important). Assignment of values for
these factors undoubtedly are subjective and highly dependent on sensitivity
to area interests but, applied on an equal basis to all schemes, this approach
provides a relative means for ranking. The rating factor, "R" ( O through 3),
is used for rating each scheme relative to the evaluation elements, sub-
sequently to be multiplied by the importance factor, "I", to arrive at a
weighted rating, "IR", representing the scheme's score for that particular
evaluation element. The sum of all the weighted ratings for each mitigation
scheme is the basis for their subsequent ranking.

Based on this evaluation procedure, the most attractive alternative
to decrease the flooding potential due to ice jam formation is the dredging
of a fifteen foot channel at the east harbor entrance. In this way, the new
140-foot Coast Guard vessel can effectively break through the windrow ice zone
and create a path through which broken ice can escape from the river to the
Take.
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5.0 EVALUATION OF ALTERNATIVES FOR DESIGN CONDITION NO. 2: 110-FOQT
COAST GUARD VESSEL

The Coast Guard has indicated that the traditionally used 110-foot ice
breaking vessel will no longer be available to serve the future needs of the
City of Vermilion. This vessel, which has shown its effectiveness and ability
to conduct safe and efficient ice breaking operations in the authorized 12-
foot depths of Vermilion Harbor, will soon be replaced by a 140-foot vessel
that requires 15 feet of water depth for safe navigation.

For Design Condition No. 2 that employs the 110-foot vessel,no channel
or harbor modification is required to allow ice breaking activities to be
successfully undertaken. The Coast Guard has shown the ability to enter
the harbor to perform ice breaking operations on numerous occasions since
the offshore breakwater was installed in 1973, The winter of 1980 showed
the ability of the 110-foot ARUNDEL to safely navigate through the harbor
entrance,

This serves to indicate that if the 110-foot vessel was still available
for ice breaking in Vermilion Harbor, no channel or structural modification
of the federal navigation works at Vermilion would be required. This is
borne out by the 1980 Report of Ice Breaking Assistance, prepared by the
Corps of Engineers Cleveland Project Office, which states:

“Ice breaking on 20 February 1980 was extremely effective in allow-
ing the mouth and upstream to the Route 6 bridge to be clear. If
the Vermilion (city) ice breaker had not broken down on 22 February,
the entire river could have been cleared and there may not have
been any ice jams at all",

As stated previously, it is the opinion of the U.S. Army Cold Regions
Research and Engineering Laboratory that the offshore breakwater at Vermilion
serves a useful purpose in reducing the threat of ice jam formation at the
mouth of the Vermilion River, Furthermore, historical ice jam formation
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during the pre- and post-breakwater period have shown that no upstream
flooding has occurred due solely to the stagnation of ice floes at the
breakwater. Flooding that has occurred traditionally at upstream locations
is due to ice jam formation at river bends and at locations of major
structural projections into the river (bridge piers, projecting bulkheads).
To reiterate, no channel or harbor modification is deemed necessary for

Design Condition No. 2 in which the 110-foot Coast Guard vessel is available
for ice breaking service.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Design Condition No. 1: 140-Foot Coast Guard Vessel

The evaluation procedure undertaken and presented in Section 4.4 of
this report is the basis for the recommendations presented. The Route II
channel deepening scheme of Alternative I rated the best of all the
mitigation schemes considered for the 140-foot vessel. In addition, this plan
was also judged to be better than the "No Action" alternative. The proposed
channel configuration for this plan (shown again in Figure 6.1) allows for
the passage of the new 140-foot class Coast Guard icebreaker on the east side
of the Vermilion Harbor entrance,

|

3
fGAns 1n cREY

|
|
!
|
!

|
|
i
- e an e FEDERALLY AUTHORIZED
CHANNEL

RIVER

= enn amss PROPOSED 1S FOOT CHANNEL
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For this reason, the expensive blasting and rock dredging operations

specified for Route I can be avoided. The opinions of the Coast Guard led

i to the belief that opening only the east entrance channel was a feasible

i and acceptable condition for vessel operation., It must be stressed, however,

l 1 that the full range of operational characteristics of the new 140-foot ice-

| breakers are not clearly defined at present. The ice breaking procedures

! posed to the Coast Guard seemed reasonable but the proof of acceptability

! must await the initial attempt to perform these maneuvers. The construction

: cost of the proposed 15-foot channel is $186,700. The anticipated annual channel
maintenance cost is $86,600.

The ice jam migitation plans requiring modification or removal of
the breakwater (Alternatives 2 and 3) are considered not favorable due to
the following:

1. Lack of quantitative data or reliable qualitative evidence on
which to base an opinion or belief that these options would
indeed lower the ice jam flooding potential.

2. The increased potential for more severe ice jam flooding under
conditions of windrow ice at the mouth of the river.

3. Loss of navigational safety for pleasure craft and commercial
fishing vessels at the harbor entrance during northern storm
wave periods.

4, Comparative cost.

Due to the immediate response required to successfully combat an
. ice jam emergency, another alternative, not detailed herein, would seem
(~ advisable for consideration wherein the City of Vermilion would upgrade
their capability to execute ice breaking operations. In this way, the City
can control their local problem without relying on the vessel of a federal
agency that may be committed to another mission in a distant location when
the urgent call for quick assistance at Vermilion 1s initiated.
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In summary, it is highly recommended that the City of Vermilion
undertake an assessment of its desire and ability to resolve ice jam
problems in the Vermilion River. Upon further knowledge based on experience
of the capabilities of the new 140-foot class Coast Guard icebreaker, some
modification of the channel entrance may be desired, This seems to be wise
only if the modifications undertaken serve to 1) reduce the probability or
severity of ice jams, and 2) allow the Coast Guard ice breaking vessel
greater ease of operation within the critical harbor entrance area. In this
respect, the harbor entrance deepening shown in Figure 6.1 (Alternative I,
Route II) contains the best balance of engineering feasibility, cost, and
environmental acceptability. It will not eliminate the possibility of ice
Jam flooding at Vermilion, but coupled with coordinated local effort, it
should reduce the probability of flooding caused by ice blockage at the river
mouth and effect this reduction at a reasonable cost. Given the dangerous
combination of an early thaw period and thick river ice, flooding along the
Vermilion River is expected to occur in the future as it did on various
occasions prior to the breakwater construction of 1973,

Design Condition No. 2: 110-Foot Coast Guard Vessel

If the Coast Guard retains the use of the 110-foot ice breaking vessel
that has operated successfully at Vermilion in the past, no harbor modification
or channel deepening would be required to utilize the vessel's effective
ice breaking services., The ability to navigate the 110-foot vessel safely within
the harbor (albeit with prudence and care) has been displayed on numerous
occasions both before and after the construction of the offshore breakwater.
Assuming that the authorized 12-foot depths are maintained within the harbor,
ice breaking operations at Vermilion can be conducted by the 110-foot vessel
if performed in a timely, prudent manner.
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8.0 APPENDIX
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8.1 ICE TERMINOLOGY

Ice Sheet:
Shore Ice:

Ice Floe:

Ice Cover:

Ice Jam:

Fast Ice:

Windrow:

Drift Ice:

Pack Ice:

A solid, floating, smooth unbroken ice surface.
A Tong ice sheet that is attached to the shore.

A free-floating piece of ice that can be a few feet to
hundreds of feet across.

A continuous expanse c* ice of any possible form, from shore
to shore, in a river or a lake.

An accumulation of ice floes in a section of river form-
ing a local obstruction and raising the water level upstream.

Ice firmly attached to shoreline or bottom.

An accumulation of drifting masses of floes pushed against
the shore or fast ice by the wind; usually parallel to shore.

Any unattached formation of ice.

Accumulation of drift ice into masses upon the surface of
a lake or ocean.
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RELEVANT CORRESPONDANCE

Disposition Form, Potential of Ice-Caused Flooding at Vermilion,
C.R.R.E.L., August 2, 1978

Position Statement, Ice-Breaking Responsibility, U.S. Coast Guard
to COE, Ruffalo District, October 27, 1970

Discussion of Channel Alignment Change, Vermilion Port Authority to
Mayor, November 29, 1973

Notification of Channel Alignment Change, COE, Buffalo District to
U.S. Coast Guard, canuary 7. 1974

Statement Concerning Channel Alignment Change, U.S. Coast Guard to
COE, Buffalo District, February 20, 1974 |

Request to Change Channel Alignment, COE, Buffalo District to COE,
Northcentral Division, March 13, 1974

Approval of Channel Alignment Change, COE, Northcentral Division to
COE, Buffalo District, April 2, 1974

Report of Ice Breaking Assistance and Emergency Operations at the |
L:eveland Projects Office, Winter, 1979-1980 i

Correspondance Documenting Tetra Tech - U.S. Coast Guard Communication
Regarding Ice Breaking Operations

Cost Computatians, Breakwater Modification
Dredge Costs, Channel Modification

Future Maintenance Dredge Volume Estimates

A-2




e e b et e o e e e il 5 i o T

DISPOSITION FORM

Foar ves of faig inor, ...umus.-s.ww s TAGCER.

PO

.._ QEFERTI~L =® 22¥¢:CY SToND [T )
assessment of Potantial lc2-Tausz? Flooding 3long tha
yamijion River, Chio, duz o ire Tetached 3dre2iwater

DATE T 2

{ Yemo for Record Chief, IERB : 2 August 1979
DEN H»R’DG/ h/337

1, thie¥, Irgireering Sivision, Buffalo

iched broezkwater at

42 to ice 3zms 2nd that the

is the collective cpinion

of members of the Ite .ﬂgvnenr;ng R aar#n Sr reh of CRNEL tased upen their some 20

sears 0f collective experience with proulsms of this sort. .

District, visited CRREL, [ERB. He

}. Introcduction. On 26 uly Mr. Sgn Licd
irndd
Verﬂil'on h:o, m!ght he .reatzng ic

. “g
L npta
2d flooding £
ng

2. Site Description. This is the site of a very oid lorps project siaris d in 1836.
Tu0 r°ta.n7ng walls with a 100-f¢ wice channel between extend sore 300 and EJC faet

urrents Rave made a beach on the east side znd eroded a Say on the west. ‘he
detached breakwatar, constructed in 1973, is paraiiel to thre :irore some 300 feet
teyond the offshore end of the original piers. The river flsws into lhe lake with
watar discharge traveling to an 8-t channal to the west and 3 12-9t Zeep chenpel
T0 the sast. Upstream the river meanders thraugh 2 cliassic “ioodpiain Sver saven
wiles gaining about 30 ¢ in elevation. The downstrean 2% milas is uncar Lhe
infivence of take level and tha flcedplain is heavily built-up and prone to surmer
flocd damzge as well as ice jam causeﬁ floods.

3. Discussion. One questiom that has bothered some peopie since comstructisn of
] the cet:ched Lreakwater is its possibis affect on ice jams and related flocding,
{ There have been other guestions raised about the breakw2iar affects which are not
3 within our 3r=2a of axpertise and will not be addressad,

2ne of the major ice fezatures common to 311 the Great Lakes and easily
atserved i3 the shoreline windrow. Winddriven ice pilas up a3iong *he sheraeiine.
Trese ridges accur because the ice aroundsto the bed, continues to ride aver thne
Tidge, broaks into smaller ice pieces resulting in a potentially high oile of ice.
1y mid-winter nost Great Lakes sherelines have macde a pila generai,y gvar six Teet
sbove lake level and often much more. Since this ice is grounded but not Trozen
50i7d to the bed, water fiow through the barrier is by seapage ‘hr~ugh the mass

ay "1t a2 cortion of “hig hareier,

VoA R

sinarowed 102 in the Take fan e 3 cetriwent o the Jischaris Of water
f - “romo2n inland river.  Senerally, the closer to thore the winirow forms, the
he cotantial for dce ard watar blisckaces.

v

D b ciassic case of windrows oo
ng gxX3icsives tD remove the wiadrow e
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CRREL-£! 2 Augqust 1979
SUBJECT: Assessment of ithe fotential [ce-faused Flocding aluny the Vermilion River,
Chio, due o the Detached Breakwater

Cen e

The maintaining of the deep channel in the First 374 »i. 0f river §$ also imporiant

upstream fce floes and minimizes the cross secticral area taken by the ice. In other
«ords, the water conveyance benezth the ice jam is impraved becausa of increased
siorage of ice in the deepened chanrel.

sur preferred recormendation at those sites on the lakes placued by windrow related
spring fleeding. Unforturately, few municipalities have been able to afford this
solution and the benefit/cost ratio has precluded Federal help. So places like Harvey,
Michigan, near Marguette, plan on explosive destruction of the windrow each tizme flooding
becomes excessive,

it must not be ianferred from the previous paraaraghs that Vermiiion will be forever
frae 5f ice jams. In fact, the river has a history of ice jams which have occurred
at *he expected, classic locations; near the poorly alicned Pemlentral Sridge piers,

at sharo bends, channel constrictions, and due Just to a chanse in the river's sicoe.
These were undoubtedly causad collectively by the obsiructions and the river vearetry.
To Tessen the frequency 2nd severity of jams within the rivar is another preblem which
2icht be attacked with a floating log boum across the channel and fleodplain ugsirewn
Jf any present developrent. The intent of such 3 structure would Se ¢o hald back the
iver ice and Torm g Zam st 3 desirabie location, with minimal damage.

he detached braakwszter is 2n 2s3et to Yermilion ‘or

3. Zenclusion. “2 believe that u
nirance to “he lake. {t certainly reduces walter levels

redyling 1ce sam Meoding at th H
iue to ice related ficods hy creatin
Jifusian front of the watar From the rivar into the l2ke. But ice jams and relatiad
#icraing, though unrelated to the detached breawwater, 2ay occur 23ain R the river

Lol N s

T T—

Jspstream of the mouth and the city should not Fael that the breskwater has solved "he
uosirezm ice 2am arocblem, but it has redused the downstream ice jam threat. ¥e will
ce happy to attend anc speak at 3 pubiic meeting to answer any additional questioes,
ar meet with the city officials to discuss the effact of the brezkwater on future
ice iamsg,

PUENTHER E. FRANXKENSTIIN
Chief, lce Zraineering
Research Branch

S

is reducing ice jam flooding. The deepened channel serves as a storage medium for W

In short, a detached breakwater similar to thet al Vermiiion, Lhie, is and has teen 8

g the windrow further into lake znd ailowing 3 loncer 38
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1240 East Stn <,
Cle/veland. Ohio 44199

« 3253
Ser, 597-70
27 October 1970

From: Cormander, Ninth Coast Guard District
To: District Engineer, Buffalo District, Corps of Engineers,
1776 Niagara Street, Buffalo, New York 14207

Subj: Improvement of Vermilion Harbor

Ref: (a) COFE, Buffalo District lecr of 8 Oct 1970
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1. The turning bdasin, as deslineated in reference (a) wizh anclosu
will favorably effact any decision to utilize a Ccast Guard vessa2

velieve a flcoding situation ac Vermill :
out in recent discussiosns batween your

e
o
officials and Ninth Coast Guard District
<
d
s
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n Hzzbor, However, as
fiice, Vermilicn Pore Acch
presartacives, any dec
cn sevaral cecnsidera
ict, but by the Co=
rs ara Ziscussed heav
acions when dazermining
construction of a tura-
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to break ice in Vermilion must be pred
not only by Coimznder, Ninth Coast Guar
Officer of any vaessel so assigned. hese
order that your office may examine all cen
if allocation of additional funds requirved
ing basin is justified.
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2. First, there must be a clearly defined threat of floocding as con-
firmed by your office. Second, a Coast Guard vessei must be availabdle,
Pressing requiramancts elsewhere and the necessity to achieve reguirad:
naincanance objactives may well dictate otherwise., Thizd, the rsplace-
ment program for our 110 foot harbor class tugs has not yet been daval-
oped and may naot provide for a vassel with charactaristics which par=ic
icebreaking in Vermilion Harbor. Fourth, the final decisien, which rescs
with the Ccrmanding Qfficar of the vessel, must be predicatad on the
actual depth of water available at the time of need, weather conditicns
and the lavel of training which the members of his crew has achicved,

3. Coast Guard vessels assigned to icebreaking duties must =aintain

a strict “safaty of vessel' attitude at all times and I feel constrained

to point out heve that operations in Vermilion Harbor are inherently
hazardous and not necessarily within the capability of our vessels.

Even so, commensurate of course with the considerationsnoted above,

the Coast Guard is willing to make every reasonabla effort to free the hather
of ice as each situation dictates.

Acting
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Navember 29, 1973
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Mayor Zarl Jones

Mayor-Zlect Jack a h:trcng
U.S. Army Corps of Engineer
Congressman Charles A. Masher

From: John T, Trinter, Chairman
Vermilion Port Authority

ect: U.S., Coast Cuard Ice-Crezking Assistance

1, I talked witn ¥r, Josech Frhart of the U.3, Army, Corps of Inzineers,
abzul changes in the easterly harbor snirznze channel on Wednasiay,
tevemder 21 and Yonday, Niwvember 26, He advised me that a survey crew ~Suld be
wortking in Vermilion starting lowemSer 27 1o sound the entire e:zst side of the

£~ 2TSor {rem tehind the brezkwall to deep waler in the lake. It is estirated

¥ at the scundinzs would take a week to cormzlete, The Corps 2uld then maks

. detziled drauing of 4he kariar enirance szhowing all the latest souncings,
Tris chart would then %e used as the tasis for determining aliernats entrance
chimnels, A copy of tha chart will also be sent to irhe Co2ast CZuard for use
7 the KAW for entering the Vermilion Farbor on the 2ry run and ice-breaking
missions if necessary. This chart should be completed and in our hands by

. early December.

2, Cn TuesZay, November 29, 1973, T talked with Capt. Dearce, Chief of
Operations, U.5. Coast Cuard, The purpose of the <discussion as twolold,
First, I regiested “hat the Coast Tuard sen2 the FAW %o Vermilion %o ~are a
dry run into the harhor sometime this fall before the river fr2czes cver,
Tnis measure to bte La-en to assure cveryone that if ice jamming sheuld occur
~“his winter, that the 74 wsuld, for cer:ain, be atle to navigste arsund the
naw Zetached preainall and enter the Vermilion Qz:e-. Cag Cearce adwised
e “hat he would direct the KAW to make a dry run into the V mmilion Fiver the
n2xt time she vas in the area and that there would te absolutel no predlem i
n3vigating the KAW around the new breakwall and into the harbor, especially in
light of the current existing hx;n water takle, [ue to the energy crisis,
they could not make a special trip to Vermilion ‘o make a dry run but.that the
next time the ¥AYW ig opesrating west of Vermilion, she will come in on her way

back to Cleveland.
3. I next spoke to Capt., Dearce about making a charge in the direction of

the easterly or dcp water entrance channel. ©Due %0 sh2ie in parts of the
<; annel as prescntly designed, would it be possible to reorient the channel so
%y .
' .
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e ~2- Y»morandun - November 29, 1973

\;‘at it would go directly north to deep water in the lake. The proposed chanrel
\_ :1d te 300 feet wide and would lie in a north - south direction., Capt., D:arce
2csurad me that there would be absolutely no problem in bringing the KAW into
the Vermilicn “arbor with such a channel.
' L. In further talks with the Corps of Engineers I have discow.red there may
be a mslest cost over-run on the Vermilion Farbor Project 4due %0 an incresased
volume of river dredging over what was anticipated.

* ammpe—- - itls quigtie = .- <D i s . e e fon R . s




2CALD-T 1 Janzoxy 1974

SUMBIECT: Vermi{ldica Zarber, Cliso - Horchaastarly Loke Arprocch
Channel Hodification

Com iy

aiath Coest Coard Tistrice

ATTE: C:optain Fearce, Caief, Cpuratf{ous Brusch
1340 Rest Hfath Streat

Clevmlend, 04 44159

1. The Varailfea Haroor savigstion grelces Ls un2ar eo=pletien exanpt
for dt 3:422 of thF aortheastzrly leks zrproach chaa:el. Ue bavsy ea~
cou :eﬁ a sarfous protlisx relative to thias chaznel dve to the wmentied-

c»d axistizce of a vassive rock shoal within the ccutract chazcel linfics.
rc bave studicd scvaral poscible altzrsatives to the revoval of ehis 2hoal,
v &xe Luclo cing 2 prellodsery dreviag (Lvg, 50. C4-FLD-2/104), dstalliag
a grupened alezrmate ehanzel thst vould previde 2 losicrl and eccnozieal
50lutica to tha proulem. Ve request yonr opisloss aad/sr recomsondaticns
relzitive te our projosed laia sprrozca channel modificeiion ead fia effcce
62 your future fceltosking operatisns xt Verzilica Carbor,

. tL: vestazrly liuit of the rock shoal senticasd egbove L3 lcisteld ap-
roxizmstoly 375 faat caatgrly of the os32 sad of the aew detacked brocivater,
ts extent is shova (o red ca the Leclszed draviag, ALl sub-surfacs {afor-
Loa av2iltle for the Varwi{lioo coasrtact fudicated thac £t wvorld de

2able Lo So3wza rock ct & rinfecs dzpth of 15 fest helew low vater

Lz tha aras 25t of the ccw q!cishatef. Tua rock sbhosl vis Jdisceavered
v‘—: cut contreclor sttevitud to gerform tha antdcfpatad corth dredging
required to provide the l2-font preiscs éopth,

FESRIN ]

s

a0
n un

.

3. Imriag Saplembar 1973 ve obtafssd goundings o=d prodinga vithia the

contrect lixits of the subject chanucl, 82394 ea tils fnfcrsaticn wa

requested rid recelved our coatrTacter’s propesal (a ethe acvcoat of $2638,629,

for recoval of the rock shasl., Clue to the hizh cust of rock reneval wa '}
ksve stsdlisad altaraats ehansel laycuta {utznded to raducz or, preferasble, .
elicinate sy additioaal rock re=cval, Durtag Decacdar 1973 va edtatoed

odditionsl coundicgs cad probinge over &3 extuasive faz-stated arsa ezxst

of ths ncw brecisater. Purtizeat portions of our 1973 survcy <ata are

showa oa tha (nclosed draving., DMcsed ea this (=forrstioa ve have zhown

g EA T PN
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¥odificatica '

#3 elternata cheanel leyout that wonld provide for a 3)0-foot wida late '
&rprocch chenael extending (o & esrtherly directica as stova {a grecn

3 tie Lancloscd drevinz. Tuae ncrtherly leg of tia approsch chenael ves

frareazad o the 308-feot videh {n order to provids grvc:ﬁr -"P'.bx._g

reoa for yaur vessel durimg foeSreeking ojurations. ‘8 altercave

cheozcl would oot raquire auy sddftfensl earch or rocL dradgino azd

vould probclly result fa & no—cost modificetica. 4All other altermatives

weould peguire costly contract eodiflceciioss, Sincs local intarests are

rcjuired to coztribute 421 of tha total prolcet cost, coy monetiry cudi-

ficativa vould {uvolvya a correspoading {ncrssse im their final cuvatriluziea, i

4. It L3 ucted that your tug {3 the caly vessel, euterine Vermilion
isrber, that Tequlites a 12-fcot project depth. All other cosemarcial
vessels pud plessura craf{t currently uvoing the hacbor reqeilre less then
S-foot depeh and would 2ct have to be resiricted to the proposed IX-foct
vida aprroach channel.

3. Since the uveifare znd =a2fely of tha CLfy of Verz{lios way bLe dupendant
up<a futuvre fcclreaning azsistance from e Coast Cuard, oo aitarzstive
erlutioa s feacible unlcss {t provides the capedllicty for your confiaued
fccLiresking operatiozs. Wa would gporacicte a n:atehuzt fros you as to
wt.ather the proposed chanwel {8 scesptable 2a a sudstitule for the one
provieualy plemned, If yom desire furttsr {uforzatics ralative to the
prefeoad cauc:ac~ odificacion, wve vill bs plessed to furnish {t vren reguese.

§. ¥¢ are {nclosing a copy of your &ctzer dated 27 uctobar 1573, SICR 537-70
for your rezdy rafarence., his correspucdence relates to your {znfitial
dzcisfons concarning our Yc-ailian Barthor projeect.

7. 1f you dotereine that the alternactive chaasel is acecepteble for Coast
Cuard cperational purpozes, wa will thea cootact our higher euthority to
cbtain parmission to dejyart {rva the currently agrteved apprsach chacnel
alignucats If pevilsslca s grazted, project raps wi(ll be alrared aad
{nterested ageucies will ruceive approzriste motificatica of tha changa.

Inel CRARLES T. NMYZRES IIl
a8 Fajor, Corps of Eogineers

Aetiag {(strict Ixgicser

COPY FURNISEER!
Sete Triatar, Cairaen
Yer=z{lfon Port Aur.hority

otert Lucas
c&h &P‘o ‘t K‘tn m.

Coxgrazezan Chacles A. Yosher
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DEPARTMENT OF TRANSPORTATION  Address reoiy to:
COMMANDER(OST)

UNITED STATES COAST GUARD Ninth Coast Guard District
' 1240 East 9tnh St

Cteveland, Chig 44199
Phone: 216-522- 3881

*3253
Ser, 25-74
20 February 1974

'Chaéles T. Mvers III

Major, Corps of Engineers
Acting District CEngineer
1776 Niagava Street
Buifalo, New York 14207

Dear Mijor Myers:
Your lietter of 7 January 1574 regarding proposed Northcasterly

lake apgroach channel modification for Vermilion Harbor has bee
carefully studied.

The modification in regard to icebreaking opcrations should pose
10 protlem since the area wculd be ice covered and sea conditions

which could othervise prove a problem would be minimal. The
capability for continued icebreaking operations should not be
irpaired and the proposal is acceptable.

Sincerely,

A C'/_//,L-/\ e -
A. C. PEARCE

Captain, U. S. Csast Guard

Chief, Cpeorations Division

By direction of Cormander,

Ninth Coast Guard District

e~ —— - -. - - -
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NCBED-T ’ 13 Mareh 1974

SUBJECT: Verriliom Harbor, Ohio

Divigioa Fagineer, iorth Central
ATTNl: NOOED-T

1. In accordance with ER 1110-2-1290, paragraph 13h, a revisfon to the
approved plans and snecifications for the sublect project 1s subiitted
for eaporoval.

2. Tha followiag infomiation relating to the work cevered by zhe
revigion {3 guduittad for your ready refercace:

a. Tae Vermilfion Larbor oavigetion profect i{s ncar courlution
except for dredying of the nertheasterly lake approach channel, we
have eacountered a serious problea relative to this chasuel due to
the unsaticipated existance of a z3ssive tock shoal within the
coaltract channel lirics. We have studied several sossible altermatives
to the ra-sval of this shoal., %a are inclosiag 2 preli-inary drawing

Nop. No, 64-V1R-2/10A), detafiliag a projposad altermate channel that
would provile a logical and econoufcal solution to the problem,

d. The vealerly lisit of the rock shoal mentioned ahove is
located aporoxizately 375 f2et easterly of the east end of the new
detached brealwater. 1Its extrent 1s shown in rad oan the inclosad
drawing. All subsurface inforsatica available for the Vermilion
contract {ndicatad that it would be resasonsble to 2ssu=e rock at
2 zintmm depth of 15 feat below low wvater datunm in the cres eawst
of tha newv breakwater. The rock shoal was discecvered vhea our
qoatractor attezptad to perform the anticipatad earth dredging
required to provide the 12-foot project depth,

¢. During Septesmber 1973 we obtailned soundings and probizgs
wvicthin the econtracs lizits of the subject channel. Rased on this
inforration ve requested and received cur contractor's propoeal {a
the arount of $268,629, for rucoval of the rock zhoal. Dus to the
high cost of rock renoval we have studied alternate chemmel layouts

T e e et g a0
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FCRAT-T
SUSJECT: Vermilion Rarbsr, Ohio

intended to reduzs or, preferably, eliminate any adlitional rock removel.
During Decacber 1973 we obtained additional soundiags and prnbings over
&n extensiva fas-sheped area east of the new breaxwater, rtineat
portions of our 1973 sutrvey data are shown on the iuclosgd d.n..ng.
azed on this inforizt io“. va hova selectad & sitarnata channal layeut
that would provida for a 200-foot wide lake approach channel extending
in & northerly directioz &s shown ia zreen om th2 inclosed draiing.
The aortherly leg of the gpproach channel vas incressed to the N0-feot
wiith {a order to provide greater canauvering roon for Coast Guard
vessels during f{cabreaking operations. This alternata chaznel would
sot require cay additional earth or rock dredging Aad woald prohably
result ia a no~cost vodi{ficaticn. All other eltermatives wvould requlire
costly contract modificatioes, ince lceal interests are Teguired to
coutritute 4zZ5 of the total project cost, any romatary noccilicatiom
vould favolve a correspoundiag insreasa in their finnl centridbution.

4. It s=hould be noted that the Coast Gusrd tug Ls the onliy vessel,
antering Veradlion tarior, that rhqai‘es & 12~foor project danth,

All otihier coxsiarcin
her'>or reqiire les
to the propogsad 372

2} vessels ané plensure eraft currently using the
5 cthag S-fout dejth and would not Lave to ba r=cirictad
S-foot wvidz aprroach clamel.

e. Since the welfare aad safety of the Cigy of Ver=milion wmay be
depaadant noon futura fcebraaing asciatanca from the Cecast Cuard,
no sltcrnative zolutica 1s f2zs3ibhla unless it provides the capabilicy
for their continued lcebrazling operatlons., We contacted the “'iath .
Coast Cucrd Districs st Clavelsad and raguested thelir concurrence
with our cliazmmel realismmeat proposal. A copy of their affirmative
Taply, datad 20 February 1¢74, s inclosed.

3. Requust approval of the sbove—mentcioned rerisica to the eprroved
placs aud specifications for sublect project.

4. Upou roceip: of your epproval, tha necassary contract rodificatica
will de coumzziated. Contract cozpletion scheduled for 31 liay 1974
will not bde affected since no additional work is required.

2 Ipel BERIAND €. HUCSZS
1. Coast Guard ltr Calonel, Corps of Fngineers
2. Dwg Bo. 64-VER-2/10A District Eagineer

otk {n qusad)
HCBFD=-T
NC3CD
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e . NCDED-T (13 Mar 74) 1st Ind
e ‘ SUBJECT: Vermilion Harbor, Ohic
ed
':: DA, North Central Division, Corps of Engineers, 536 South Clark Screet,
T Chicago, Illinois 60605 2 April 1974
- TO: District Engineer, Buffalo
5 - - : . - = . : .
1. The proposal to provide an alternate channel for sutbject projecc is
. approvec.
‘ 2. Final contract plans and specifirations for subijac: project were nc:
' received bv this cefiice. It is regue=sted zhat a se- cf conzract plans
' and specifiications be forwarded o NCDCO-C, NCRED-F, arnd NCDED-T.
FCL T2 DIVISION ZUCIVIIR:
C?? ///Tja /./
Izci L/ BLAXST - /
wi Chief, sineering Divisica
4
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DISPOSITION FORM

For use of this form, see AR 340-15: the prooanent agency s The Adlutsnt General's Ofice.

REFERENCE OR OFFICE SYMBOL SUBJECT  peport of Ice Breaking Assistance and
NCBCO-CL Emergency Operations at the Cleveland Projects Office
Winter of 1979-8Q.

{ T0 Emergency Operations Qfficer FROM (Cleve Projs Eng DATE 2 April 1980 ©Mmi1

u North winds nave blown the ice back in to the snoreline.

Matricardi/hha FTS 293-4957

In the following narrative report is a summary of all emergency operations which were
supervised by the Cleveland Projects Office during the winter of 1979-80. Ice
breaking assistance was limited to the Rocky River, Vermilion River, and Grand River.
The report also gives the weather and ice conditions on various days. The Coast Guard
will also be sending reports from the Captains of the ice breakers to H. Vitale.

The lake level during this period was -3.0.

Friday, 25 JAN 80

Ice began to form inside the breakwall in the harbor at Cleveland.

Monday, 28 JAN 80

Lake is completely frozen over as of today.

Monday, 11 FEB 80 -

-

South winds moved the ice away from the shoreline. [ce breakers Arundel and
Raritan are now in Cleveland.

Thursday, 14 FEB 80

Rocky River - River frozen smooth from entrance 1ight upstream. Lake is clear from
entrance Tight north.

Saturday, 16 FEB 80

Mondav, 18 FEB 80

South winds have started moving the ice aw2y from tne shoreline again.

Rocky River - River frozen smooth from entrance 1iant upstream. From entrance
1ight north for 80C feat is windrowead ice, ther ooen lake.

weatner - Fredicting high temoeratures of 400-45%F on wedmesday, with possible
rain.

‘ Tuesdav, 19 FES 80C

Called Coast Guard, Detroit, and aierted them of oszitie ica jamq this weel.

R Y S Y R A R Y A R A S R
FORM NEPLACES OO FORM 36, EXISTING SUPPLIES OF WHICH WILL BE
DA 17002 2496 552 A0 6D UNTL { RD 62 UNLESS SOONER EXMAUSTED. UL D 1574050120900
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NCBCO-CL Subject: Report of Ice Breaking Assistance and Emergency Operations
at the Cleveland Projects Office, Winter of 1979-80.

Vermilion River - Smooth ice from breakwall upstream. Windrowed ice from
breakwall for 300 feet north, then open lake. Mayor Johnson
requested Coast Guard assistance. Vermilion ice breaker
broke river ice from the Water Treatment Plant downstream
to the east side of the breakwater.

Grand River - Smooth ice from entrance light upstream. Open lake north of the
entrance light. '

Called Coast Guard, Detroit, at 1545 and requested an ice breaker be sent to
Vermilirn, Rocky River, and Fairport to do some preventive ice breaking.

Rocky River - Smooth ice from entrance light upstream. Open area at Detroit
Avenue Bridge. Windrowed ice from entrance light north for
300 feet, then open lake.

Wednesday, 20 FEB 80

-

Vermilion River - Coast Guard cutter ARUNDEL arrived at1100 hours and broke ice
on the north, east, and west sides of the breakwall. It then
broke ice inside the harbor and from the breakwall upstream
to Sta. 50+00. The ARUNDEL was drafting 11.5 feet. Ice
breaking was completed at 1500 hours.

Rocky River - Coast Guard cutter ARUNDEL arrived at 1710 hours and broke ice to
within 200 feet north of the entrance light, and could not go
further due to shallow depths encountered at the entrance channel.

Weather - Rain today with a high temperature of 42°F,

Thursdayv, 21 FEB 80

Grand River - Coast Guard cutter ARUNDEL arrived at 1230 and broke a channel
uo the river from the entrance light to the end of navigation.

weather - High today 379F. Forecast for tomorrow is 90% chance of rain and
winds from the southeast.

Friday, 22 FES 80

Rocky River - River ice began to break up at 1500 hours. An ice jam formed in
the East Chagne1 from approximate Sta. 35+00 to 43+00, but it
was not jammed to the bottom of the river. The West Channel
was clear of ice and the water level was not rising. No other
jce upstream.

Ye:niljon River - Ice at Mill Hollow Park began to break up at 1600 hours and
formed an ice jam at the Route 2 bridge. Frocm Rt 2 to
Penn Central bridge was sheet ice and from Penn Central
.
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NCBCO-CL Subject: Report of Ice Breaking Assistance and ctmergency Operations
at the Cleveland Projects Office, Winter of 1979-80.

Bridge to the mouth of the river was clear. Vermilion ice
breaker was broken down.

Grand River - Ice moving out of the river with no ice jams.

’ Saturday, 23 FEB 80

Rocky River - River is almost completely clear of ice, except for windrows at
the mouth. No ice left in the river.

Vermilion River - Ice jam at Route 2 bridge has moved downstream to the
Olympic Park area and is approximately 1 mile long and causing
flooding around approximately 20 homes in the Olympic Park
area. There is approximately 500 yards of sheet ice downstream
of the ice jam and then the river is open all the way to the

’ lake. _The Vermilion ice breaker is being repaired.

Sunday, 24 FEB 80

Vermilion River - Situation same as yesterday, water level down slightly but
houses still being flooded at Olympic Park.

Weather - High temperature 329F. Winds from the west and forecast to be from
northeast tonight with snow flurries.

Monday, 25 rEB 80

Vermilion River - City of Vermilion attempted to remove the ice jam with a
front end loader. Removed approximately a 100/yd channel
which helped increase the flow under the ice jam. People
returned to their homes in Olympic Park.

Tuesday, 25 FER 8Q

Vermiiion River - Ice jam settled on the river bottom now, no water backing ub
behind it. Skim ice forming in the river.

Wednesday, 27 FEB 80

Weather - Very cold, high of 259F and overnight low of 15°F,
Thursday, 28 FEB 8C

Weather - High of 22°F and overnight low of 109F. The lake is frozen at the
shoreline again. All rivers are re-freezing again.
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at the Cleveland Projects Office, Winter of 1979-80

Grand River - Coast Guard Cutter ARUNDEL went from the mouth of the Grand River
to the end of navigation and broke a channel.

Friday, 29 FEB 80

Weather - High of 15°F and overnight low of 0OF.

Saturday, 1 MAR 80

Weather - High of 159F and overnight low of 50F,
Sunday, 2 MAR 80

Vermilion River - Vermilion ice breaker is running again and has broken the
river ice from the Water Treatment Plant to the breakwall.

Weather - digh of 200F and overnight low of 60F.

Mondav, 3 MAR 8C

Rocky River - Southwest winds have moved the ice away from shore again. Lake
clear approximately 200 yards north of the entrance Tight.
River is ice covered, but ice is thin.

Weather - High of 259F. Forecast tomorrow of 400F, southwest winds and 20% chance
of rain.

Tuesday, 4 MAR 80

Vermilion River - River ice covered from the ice jam to 100 yards north of
the breakwall.

Weather - Forecast for rain tonight and tomorrow.

Wednesday, 5 MAR 80

Rockv River - River clear from Jetroit Avenue upstream, and sheet ice down to
the mouth. No possibility of further ice jams here.

Grand River - Requested an ice breaker to alleviate possidble flooding. An ice
jam formed at the B&J railroad bridge last night, but is not
causing flooding yet. Coast Guard Cutter RARITAN ar—-ived at
1500 hours and broke a channel from the mouth to the end of
navigation.
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at the Cleveland Projects Office, Winter of 1979-80.

Weather - Rain today, high of 400F and winds from the southwest and to chang
to northwest tonight. ‘

Thursday, 6 MAR 80

Weather - High of 33%F and overnight low of 15°F.  Winds from the southwest.
Friday, 7 MAR 80 '

Grand River - Ice has blown in to the mouth of the river. Ice jam still at
the B&0 railroad bridge.

Weather - Heavy rains tonight from 1500 to 2300 hours.
Saturday, 8 MAR 80

Vermilion River - Water tevel rose to flood level behind the ice jam and

flooded the Qlympic Park and Riverside Orive 2reas. River
c¢lear downstream of ice jam except for thin sheet of ice and
some windrowed ice at the mouth of the river. Vermilion ice
breaker broke up the remaining sheet ice downstream of *he

ice jam and broke loose approximately 100 yards of the ice
jam. Freed ice flowed to the mouth of the river and stayed in
the river. Water receded at Olympic Park and Riverside Drive.

Sunday, 9 MAR 80

Vermilion River - [ce at the mouth of the river had frozen together overnight.
Mayor Johnson requested an ice breaker to clear the ice at
the mouth of the river while the Yermiiion ice breaker tried
to free the remaining ice jam. Olympic Park and Riverside
Drive are tiooded acain. Coast Guard stated they couid not
send an ice breaker uyntil Monday. Vic Monz, a contractor
from Lorain, Ohic, sent a tug to help mcve the ice at the
mouth. At 1300 hours the Vermilion ice breaker hit the ice
jam and caused the entire jam to start moving downstream.
The ice jam moved downstream with a strong current with no
further ice jams, and emptied into the lake. All ice was
gone from the river by 1500 hours.

Monday, 10 MAR 80

Grand River - Ice stiil jammed at the B&0 railrcad bridge, and the water level
benind the jam is approximately 4 feet higher than downstream.
Ice downstream of the jam was floating freely. Water level
receded later, and all ice moved out of the river during the
next couple of days.
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EVALUATION OF COAST GUARD ICE BREAKING

Vermilion River - Ice breaking on 20 Feb 80 was extremely effective in
allowing the mouth and upstream to the Rt 6 bridge to be clear. If the Vermilion
ice breaker had not broken down on 22 Feb the entire river could have been cleared
and there may not have been any ice jams at all. The Coast Guard ice breaking
also generated positive comments of Corps and Coast Guard assistance from
Vermilion residents and local news media.

Rocky River - Ice breaking on 20 Feb was completely ineffective due to the
Coast Guard cutter only being able to get within 200 feet of the entrance light due
to shallow depths in the entrance channel. Dredging of the river this spring
should alleviate that problem.

Grand River - Ice breaking on 21 Feb. and 5 Mar. did not alleviate or prevent
any ice jams. The ice breaking did generate positive comments of Corps and
Coast Guard assistance from Fairport Harbor residents and local news media. In
other words, "We did all that we could."

SUMMARY

In my opinion, the preventative ice breaking done this season did help at the
Vermilion River. Of course, it is very difficult to predict exact]y whether an
ice jam will occur or not, and where. 1 feel the preventative ice breaking makes
the local residents feel that the Corps and the Coast Guard are doing all they can
to prevent any ice jam flooding. Also if the weather, wind, and rain conditions
are right, the preventative ice breaking will be beneficial. Therefore, [
recommend the same procedure be followed next year.

;z// et wcad.

JOHN S. MATRICARDI
Cleveland Projects tngineer




COAST GUARD ICE BREAKING OPERATIONS, VERMILION, OHIO

Meeting of October 11, 1979:

Jim Henry, Joan Pope: Buffalo District
George Watts: Tetra Tech
Captain Millradt, Commander Martin: U.S. Coast Guard

The Coast Guard representatives indicated that their new vessel for ice
breaking operations in Lake Erie will require 15 feet of water for ice-vreak-
ing operations; therefore, that channel depth must be available at Vermilion
Harbor for them to respond to calls for assistance. They pointed out that
operation within the present easterly channel entrance, and with the ninety
degree turn into the jetty channel, was very hazardous and probably an un-
acceptable condition for their new class vessel. Entrance via the east
channel and proceeding westerly between the detached breakwater and the
jetties to exit out of the west channel would be an acceptable ice breaking
route and condition providing there was the 15-foot of water depth in the
easterly and westerly channels. They felt that a breach in the detached break-
water with adequate channel depth would improve their ice breaking operations,
however they pointed out the necessity of having an area (15-foot water depth)
between the breakwater and jetty ends wherein the vessel could be turned
around for exit purposes.
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COAST GUARD ICE BREAKING OPERATIONS, VERMILION, QHIO

Telephone Conversation, November 20, 1979:

Peter Gadd, Tetra Tech
Mr. Graham, Engineering Officer, CG Vessel Bristol Bay

The Bristol Bay is a new 140-foot Coast Guard ice breaker (12.5' draft,
37.5" beam). Presently, the vessel is based in 